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1. BBegeHue

B foKyMeHTe onucaH CUHTakcue 1 BO3MoxHocTH siablka SePlatform.Om. CeeaeHus, npuBeaeHHble B AaHHOM
LOKYMEHTe, ABNATCA 00LMMN ANsi BCEX NPOAYKTOB, B KOTOPbLIX MPUMEHSIETCS A3bIK.

1.1. OKpyxXeHue u Mmoaenb AaHHbIX

Asblk SePlatform.Om nossonseT onncbiBaTh UCMOSNHAEMblE 3NTEMEHTLI CKPUMTOB (NpoLeaypbl 1 opMyIbl),
KOTOpble 3anycKarTcs B npouecce paboTbl KoMnoHeHToB CUcTam Nnatdopm. CKpunTbl MOXHO CO34aBaTh B
npouecce paboTbl CO CneayLWUMN NPOrpaMMHbIMU NPOAYKTaMK:

> SePlatform.Data Server

> SePlatform.HMI

> SePlatform.Development Studio

WcnonHsemble anemeHThl (Npouenypbl M hopmyrbl) B MpoLLEcCe BbIMONHEHNS 00 palLaoTCs K AaHHbIM.
MpencTaBneHye an1eMeHTOB AaHHbIX 3aBUCUT OT KoMMoHeHTa CucTam NnaTgopm, B oKpyXeHum KoToporo
paboTaeT ckpunT. OgHako 6a3oBas CTPYKTypa uepapxuv 31EMEHTOB AaHHbIX U UCMONHAEMbIX 3/1EMEHTOB SIBMSIETCA
O[MHAKOBOM AJ151 No60ro oKpyXeHusi - 6yAb TO OKPYXeHWe CUrHanbHon Mmoaenu AaHHbix B SePlatform.Data Server
unn o6 bekTHo Mopenu aaHHbix cpen SePlatform.HMI n SePlatform.Development Studio.

‘( Wepapxus anementos ‘

N J
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((rone )
(o)
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-
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“{@opuyna

{one]
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Vepapxusi 91EMEHTOB - epapxus 351IEMEHTOB AaHHbIX (06 bEKTbI, NMOMS), K KOTOPbIM MOTyT o6 paLuarbcs
UCMONHAEMble 3rieMeHTbl ((popmynbl , Mpoueaypbl).

OneMeHTbl AaHHbIX:
> Tllone- aTOMaprIVI AJIEMEHT AaHHbIX, XpaHFILLI,I/IVI 3Ha4YeHne HeKOToporo Tuna,

> O6BEKT - COCTABHOM 31IEMEHT AaHHbIX, KOTOPbI MOXET COCTOATh U3 HECKOMbKMX BIIOXEHHBIX 311EMEHTOB
OaHHbIX (06bekTOB MK nonen). O6BEKT MOXET CaM XPaHUTb 3HAYEHNE HEKOTOPOTo TUNa.

McnonHsaemMble 3N1IEMEHTHI:

> <Dopmyna - CBA3aHa C nonem, CiiyXxuTt ond nepecyera 3Ha4eHnda nond. I'Iepecqu cbopmyn bl HQYMHAETCA
aBTOMaTU4eCKN, Kak TOJ1IbKO OANH N3 apryMeHToB Bblpa)KeHVIFI-CbOpMyJ'IbI MEHAET CBOE 3Ha4YEHUE;

> I'Ipou,ep,ypa - CBAI3aHa C 00 bEKTOM, CIny>kXnt gna BbINOJTHEHNA NOCNEeaoBaTesibHOCTU VIHCprKLI,VII;I nocne
HaCcTynj1eHnAa Kakoro nuéo CO6bITl/I9|, CBSI3aHHOIO C 06 HEKTOM.

1.BBEOEHUNE
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1.1.1. OTHOCUTEenbHaA agpecaumsa

[nsa paboTbl ¢ nepapxmen 06BEKTOB UCMONb3YOTCH CReayoLme KItoyeBble CIoBa U CUMBOSbI:
> me - yKasaTenb Ha TEKYLLUIA 00 bEKT epapxuu;
> @N - obpatueHue K N-My ypOBHIO MepapXxu BbiLLe TEKYLLLEro obbekTa:
> @0 - TekyLLmMii 06bEKT, @aHANOrMYHO me
> @1-popuTenbCKnn 06 LEKT

> @2 - poautenb poautens

NPUMEP

MycTb nonHeii Ter o6bekta: AK.DMN.LU1.NPS1.TANK1.SW1.State.
Torpa:
> me- obpatueHune kK camomy o06bekTy: AK.DMN.LU1.NPS1.TANK1.SW1.State
> @1-obpaweHue Kk pogutenbckoMy 06bekTy: AK.DMN.LU1T.NPS1.TANK1.SW1;
> @2-"npbixoK" Ha ABa ypoBHS BBEPX MO nepapxum obbektos: AK.DMN.LU1.NPS1.TANKT;
> @3-"npbIXoK" Ha TpW ypoBHs BBEPX Mo nepapxum o6bektoB: AK.DMN.LU1.NPS1.

$ - cumBon «aonnap» NpUMEHAETCA B CUTYaLIMaX, KOraa Ter 06 bekTa NpoTUBOPEUNT CTaHAAPTHLIM NpaBuiam
HanMcaHus - HanpuUMep, Hanuyre NPoGenoB UNK 3anpeLLeHHbIX CMMBONOB. CuMBON "$" yka3biBaeT KOMMNUIATOPY,
YTO HaMMCaHHasi Mocsie Hero CTPOKa (3aKJ1o4YeHHast B ABOMHbIE KaBblYKM) SIBMAETCS NMyTeM [0 06 beKTa B Nepapxum.

MPUMEP
MyTb K aTpUGYTy 06 bEKTa COQEPXUT NPOGENbI, MO3TOMY HYXXHO UCNONb30BaTh $

X: uintl = $"YpoBeHb 1.YpoBeHb 2.06bekT A.ATpubyT obbekTa";

1.1.2. ABHOe uTeHune aprymeHTa cpopmyrbl

Mpy KomMnMnaLUM opMyn ANA Kaxaoro apryMeHTa co3AarTcs NpUBA3KK, KOTOpbIe OTCIEXUBAOT COCTOAHNS
aprymMeHTOB U 3anyCcKatloT nepecyeT hopMy bl KaxXablil pa3 Npu U3MeHeHUn aprymeHnTa. Ytobbl KOMNUMATop He
OTCIEXMBaN COCTOSHME HEKOTOPOro apryMeHTa Mnpu nepecyeTe, UCMoNb3YITe onepaTop SBHOMo YTeHus read.

MNPUMEP
3HaueHune curHana BblumcnsaeTcs no gopmMyne: «X + Y * zZ». Heo6xogumMo, UToGbl 3HaYeHve
MepecynTbIBaNoCh Npu M3MeHeHUsX X 1Y 1 He NepecunTbIBanock Npyu M3mMeHeHusx Z.

X+ Y * read Z

1.BBEOEHUNE
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2. CuHTaKkcmuc

2.1. Andpasurt

SePlatform.Om - perncTpo3aBUCUMMBbIN A3bIK: NEPEMEHHbIE€ HA3BaHHbIE B PA3HOM PErucTpe HE3KBUBANEHTHbI APYT
Apyry.

JonycTumble cumBoOrbl B TEKCTE hOpMYI U NpoLesyp:
> natuHckun andasuT (A-Z, a-z);
> pycckun ancasut (A-A, a-q);
> uudpsl (0-9);
> CUMBONbI:

~l @ # %~ &

) - -+ =N
[ { } [ 1 "
<> | ? , 3

2.2. Jlutepanol

J'IMTepan bl ICNOJ1b3YOTCA B NpOrpaMMHOM Koae AnA 0603HaYeHMs YNCTTOBbIX 3HAYEHUN, CTpPOK, CMMBOJ10B UInn
NOrMYECKNX 3HAYEHWI. ,D,pyFI/IMI/I cnoBaMu nutepan npegcrtaBndeTt cobol NoCTOsIHHOE 3HaYeHue, Y KOTOPOro HeT
NMEHN.

2.2.1. Jlornyeckue nuteparnbi

JInTepanbl o3Ha4aloLmMe NCTUHHOCTb UM NOXHOCTb BblpPaXeHus:
> true

> false

2.2.2. LlenoyMcneHHble nutepansl

> 0b<bits> - npencTaBneHne Ynucna B ABONYHOM Buae
> Ox<hex> - npegcrtasneHue yncna

MPUMEP
Yucno 255 B gBonyHOM cucteme cumncnenns: 0b11111111

Uuncno 255 B WwecTHagLaTepuyHom cucteme cuncnenus: OxFF

2.2.3. BewecTtBeHHble nuTeparnbl

BellecTBeHHbIE N1 nTepanbl MOXHO 3annucarb:

> B pecsatuyHom npeactaeneHun: X.Y, rae X - Lenas yacTb Yucna, a 'Y - opobHasi.

2.CHTAKCKNC
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Mpumepsl: 2.4, 0.001, 1.0.
Llenyto yacTb MOXHO He yKa3blBaTb, B 3TOM CITy4ae OHa CHYMTaAETCS paBHOW Hy to: .1 3KBMBaneHTHo 3anucu 0.1,

> B akcnoHeHuuanbHoM npeacTtaeneHnn: MexP, roe M - MaHTUCa, - 3HaK (MOXET ObITb HE YKa3aH, B 3TOM
CNyyae cuMTaeTCs MONOXUTENbHBIM), P - NopszioK. 3HaueHue Bbluncnsetcs, kak Mx10%P,

Mpumepsbl: 1e-2 (paBHo 0.01), 1e+3 (paBHo 1000), 314159e-5 (paBHo 3.14159), 12e3 (3kBMBaNeHTHO 12e+3 1
pasHo 12000).

Tun Bel,ecTBEHHOro nuTepana (CTp. 9) 3aBUCKT OT Hanu4ma cyddukca:
> 6e3 cyddukca - Tvn double
> ccyddukcom f - Tun float

NPUMEP

a: double = ©0.1; // 3HayeHue Tuna double
b: float = @.1f; // 3HayeHue Tuna float

2.2.4. CTpokoBble nuTeparnbl

CTpoKoBble NuTeparsibl 3aKTYaloTCs B ABOMHbIE KaBbIYKM U MOTYT cofepXaTb Jilobblie nevatHble Unicode
CVMBOJIbI.

CneucumBonsl
> \", ™ - 1BOVHbIE KaBblYKU
> \n, \r- nepeBog, CTPOKMU
> \t-cumBon Tabynsauum
>

\\ - 06paTHbI cnaw

2.3. KnioyeBble crnoBa

KrnoueBble cnoBa TUMOB JaHHbIX:
> intl
int2
int4
int8
uint1
uint2
uint4
uint8
float
double
bool
string
variant

const

vV VV V V V V V V V V V V.YV

variant

2.CHTAKCKNC
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Jlornyeckune 3HauyeHus:
> true

> false

OnepaTtopbl ynpaBnsaoLwmux CTPYKTYp:
> if

> else

> break

>

continue

2.4. KomMmeHTapuu

KoMMeHTUpoBaHue CTpoKu - CuMBon //.

// OBHOCTPOYHbLIA KOMMEHTapwui

KoMMeHTUpoBaHue (pbparmeHTa: Hadyano pparmeHTa /*, KoHel, oparmeHTa */.

/*
KommeHTUpoBaHue
HEeCKOJIbKUX
CTpOK

*/

2.CHTAKCKNC
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3. Tunbl AaHHbIX

A3bik SePlatform.Om nopaepxvBaeT cneayroLwme TUnbl AaHHbIX.

Tun OnwucaHue Paamep Oonyctumble 3Ha4YyeHus
int1 3HakoBoe Lenoe 1 6ant [-128; 127]
uint1 Bes33HakoBoe Lenoe 1 6ant [0; 255]
int2 3HakoBoe Lenoe 2 banTa [-32768; 32 767]
uint2 = beasHakoBoe Lenoe 2 6anta [0; 65 535]
int4 3HakoBoe Lenoe 4 6anta [-2 147 483 648
2147 483 647]
uint4 = BeasHakoBoe Lenoe 4 6anta [0; 4 294 967 295]
int8 3HakoBoe Lenoe 8 bant [-9223 372 036 854 775 808
9223 372 036 854 775 807]
uint8 | BeasHakoBoe Lenoe 8 6ant [0; 18 446 744 073 709 551 615]
float  3HaueHue c NnasaloLLen 4 6aitta [£1.5%10™49; +3.4x1039)
3anAToi TouHocTb: 6-9 undp
double = 3HaueHue c nnaBaioLLei 8 Gaitt [£5.0%107324; +1.7x10308)
3anaToi TouHocTb: 15-17 undp
bool Jlornyeckoe 3HaveHne 1 6ant true, false
string | TekcToBasi CTpoKa B 2 6anTa x Kon-8o
kogupoeke UTF16 CMMBOJIOB
Makc. 2Tb
variant = YHuBepcasnbHbIi TUM MpuyHMMaeT 3HayYeHUst MoObIX BblLLENEPeYNCIIEHHbIX
OaHHbIX 3J1IEMEHTAPHbIX TUMOB

YT106bI KOMNUNATOP A3blKa aBTOMATUYECKN BblGpan HeoOX0ANMbIN TUM AaHHbIX A8 NEPEMEHHOMN, UCMONb3YITe
KIHOYEeBOE CMOBO Var Npy HALManM3auum 3Ha4eHus:

W: var = 5.8; // obbABNeHMe MepeMeHHOW C aBTOMAaTU4YeCKMM Bblbopom Tuna

YT1006bI KOM NMUINATOP A3blKa aBTOMaTnU4eCckKu Bbl6pa]'l H606XOLI,VIM bl TUN AaHHbIX A58 KOHCTaHThI, VICI'IOJ'Ib3yl7ITe
KIo4eBoe CNnoBo const Npu HULManu3awmm 3Ha4yeHna:

Q: const = 7; // obbABNEHUE KOHCTaHTbl C aBTOMAaTU4YeCKUM BbiGOpoM Tuna
X: 5; //KpaTKuii CUHTaKcUC O6bABMIEHUA KOHCTaHTbl C aBTOMAaTMYECKMM BbI6OpOM Tuna

3. TUMbl DAHHbIX
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3.1. ABHOe npeobpa3oBaHue af1eMEeHTapHbIX TUMNOB

MpousBoanTCA ¢ NnoMoLLbio Habopa yHKLMIA NpocTpaHcTBa MMeH TypeConvert:
> TypeConvert.ToBool
TypeConvert.Tolnt1
TypeConvert.Tolnt2
TypeConvert.Tolnt4
TypeConvert.Tolnt8
TypeConvert. ToUint1
TypeConvert.ToUint2
TypeConvert.ToUint4
TypeConvert.ToUint8
TypeConvert. ToFloat

vV V V vV VvV V V V V VvV

TypeConvert.ToDouble

NMPUMEP

HABHoe npeobpa3oBaHus T1Na (C 06 pe3Koi):

Num: intl = TypeConvert.ToInt1(129); // Pe3ynbTaT: 127 - MakCUMa/lbHOE 3HayeHue Ans
intl

3.2. HesBHOe npeobpa3oBaHue aneMeHTapHbIX TUNOB

HesiBHOe npeobpa3oBaHue BbIMOSHAETCS, KOraa onepauus TpebyeT OaMH TUM AaHHbIX, @ NOACTABAETCS 3HaYeHWe
apyroro Tvna. B aTom cnyyae nogcraBneHHoe 3Ha4YeHne 6yAeT aBTOMaTUYECKU NMPUBELEHO K HY>XKHOMY TUMy
DaHHbIX.

Tun = Kkakum TMnam moxet 6biTb NpuBeAéH

int1 int2, int4, int8, float, double

int2 | int4, int8, float, double

int4 | int8, float, double

int8 | float, double

uint1 | int2, int4, int8, uint2, uint4, uint8, float, double

uint2 | int4, int8, uint4, uint8, float, double

uint4 | int8, uint8, float, double

uint8 | float, double

float | double

3. TUMbl JAHHbIX
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MpeobpasoBaHus:
> int4, uint4 — float
> int8, uint8 — float, double

MOryT NMPMBECTU K NoTEpe TOYHOCTU: UTOroBoe 3Ha4YEeHNE MOXET OTJTNYaTbCA OT OPUTMHAJTbHOIO. B
OCTalbHbIX Clly4aax npe06pa3OBaHme BbINONHsAeTCA 6e3 noTepu TOYHOCTW.

HesiBHoro npeobpazoBaHusi double — float HeT. [Mo3TOMY BblpaxeHus crieayoLero Buaa KoMnunmpoBaTbCs
He 6ynyT:

a: float = 5.4; // 5.4 - BewecTBeHHbI nnTepan Tuna double

3.3. Tun paHHbIX variant

Variant - yHMBepcarbHbIii TUMN AaHHbIX, KOTOPbIN MOXET coepXaTb ftobble Buabl uHdhopmauun. CnocoGeH rubko
NPUHUMAaTb 3HaYeHUs NOObIX 3NIEMEHTapHbIX TUMOB:

> LenoyncneHHble nnun sewecTBeHHble 3Ha4YeHUd
> nornyeckue 3HadeHus

D> CTpOKOBble 3HAYeHUS

> HeonpeaeneHHoe 3HadyeHve VT_EMPTY.

MpyMeHanTe TN AaHHbIX variant B cnefyoLwmx cinyyasx:

> €Cnv Mpuv HaNUCaHUM CKpUNTa HEBO3MOXHO 3apaHee TOYHO ONPeaenuTb TUM AaHHbIX, XPaHUMbI B
nepemeHHOM.

> eCnu U3BECTHO, YTO COAEPXMMOE NEPEMEHHOIN Ha 3Tane UCMONTHEHNUs! CKpUNTa 6yAeT MeHATLCA B LUMPOKMX
JAuanasoHax.

Yrtobbl co3aathb nepemeHHyto variant HesiBHbIM Croco6oM, MPUCBOITE NepemMeHHoN variant 3HaueHne n6oro
3NEeMEeHTapHOro Tuna:

v@: variant; //co3paTb MycTyw nepemeHHyw Tuna variant (VT_EMPTY)

v2: variant = 100; //co3paTb nepemMeHHykw Tuna variant c uvHMUManu3auuen 3HayeHus

s: string = "cTpoka"; //co3paTb nepemeHHyw Tuna string

vl: variant = s; //co3paTb nepemeHHyw Tuna variant v npucBouTb €l 3HaYeHMe nepemeHHOM

Takxe nepeMeHHyo Tuna variant MOXHO co34aTb SSIBHbIM CNOCOO0M, UCNonb3ys Habop dyHKLMIA Variant. From<T>,

3.3.1. HeonpepeneHHoe 3Ha4yeHue (VT_EMPTY)

Tun gaHHbIX variant MoOXeT NpuHUMaTh HeonpeaeneHHoe 3HaveHve VT_EMPTY B cnegytoLwmx cutyauumsx:

> He 6bINo MHMLMan MN3NpPOBaHO Ha4YalnbHOE 3Ha4YeHne Tuna variant:

v@: variant; //co3faTb HeMHULMANU3UPOBAHHYW MepeMeHHyl Tuna variant

3. TUMbl DAHHbIX
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> pesynbrat onepauuu 6yaet paseH VT_EMPTY, ecnu oguH n3 aprymeHToB paseH VT_EMPTY:

vO: variant; //co3paTb HEWHULMANU3UPOBAHHYKW MnepemeHHyws variant (VT_EMPTY)
vl: variant = v@ + 1; //vl = VT_EMPTY, T.K. aprymeHt v@ = VT_EMPTY

> pesynbTtaTt onepauuu 6yaet paseH VT_EMPTY, ecnu onepauus norndecku-HekoppektHa. Hanpumep,
MonbITKa CIOXEHUs1 YMCTa CO CTPOKON NpuBeeT K 3HaveHnio VT_EMPTY:

vO@: variant

1;

vl: variant "my string";

v2: variant = v@ + vl; //HeponycTumas onepauus - C/NOXEHUWE YUCNa U CTPOKU

3.3.2. Habop ¢dyHKumit gns paboTbl ¢ TUNOM variant

DyHKUMM ONns paboTbl C TUIMOM HaxoOsTCs B NPOCTPaHCTBE MMeH Variant:
> Variant.From<T> - Habop dYHKLWIA ANA Co3aaHUA NepemMeHHON Tuna variant SBHbIM Crioco6omM

> Variant.MayConvertTo<T> - Habop hyHKLM 418 NPOBEPKM BO3MOXHOCTU KOHBEPTALLMM TUMa variant B Kakon-
60 3reMeHTapHbIN TUN AaHHbIX

> Variant. To<T> - Habop byHKLMIA A1 KOHBEPTALLMKM TUNa variant B OAMH U3 3N1IEMEHTapHbIX TUMOB A aHHbIX

> Variant.Is<T> - Habop yHKL M ANs NPOBEPKM TUNa 3Ha4YEHWs B epeMeHHon variant

3.3.3. Onepauuun Hap, faHHbIMK TUNa variant

> B obwem crnyyae ananasoH BO3MOXHbIX orepauuii onpeaensaeTcsa TUNoM 3Ha4YeHus, KOTOpPoe COQEPXUTCA B
nepemMeHHol variant. Hanpumep, Tun variant, cogepxatumin 6yneso 3HaveHue (true unu false) MoxeTt 6bITb
aprymMeHTOM B NIOrMYECKMX onepaumsix.

> Hacogepxumoe nepemeHHon TUNa variant He AeNCTBYET OrpaHUYeHne No MOLLHOCTU. BO3MOXHO Kak
pacLumpeHue no MOLLHOCTH, TaK M CXaTue no MoLLHocTH. Hanpumep:

intl = 100;

Y1: intl = 30;

V1: variant = X1 + Y1;

//nepemeHHas V1 6yneT copepxaTb 130 (pacuMpeHuve O dNneMeHTapHoro Tuna int2)
X2: int2 = 32767;

Y2: int2 = 32762;

V2: variant = X2 - Y2;

//NepemeHHas V2 byneT copepxaTb 5 (cxaTue A0 3/ieMeHTapHoro Tuna intl)
R1: intl = X1 + Y1;

//nepemeHHaa R1 = 127, T.K. AOCTUIHYT npegen MoOWHOCcTWM Tuna intl

R2: int2 = X2 - Y2

//nepemeHHaa R2 = 5, HO Tun nepemeHHOW MO npexHemy int2

> [lpenensl BO3MOXHbIX 3HAYEHUI OrpaHnYeHbl NULLb NpegenamMn caMmbiX MOLLHbIX TUNoB. Hanpumep:
X1: uint8 = 18446744073709551615; //MakCMMaNbHO-BO3MOXHOEe 3HadeHue uint8

V1: variant = X1 + 1;
//HeKoppeKTHaa MonbiTKka YyMecTUTb B MEepeMeHHON 3HayeHue 60Jiblie MAaKCUMANbHOMO

3. TUMbl DAHHbIX
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CneuuanbHbie 3Ha4YeHus!

NaN

NaN (Not-a-Number, He-uncno) - 3To ocoboe 3Ha4eHne Y1cna C niaBatoLLeil 3ansTol, KOTOPoe NMoKa3bIBaeT, YTO
pe3ynbTar onepauum nubo He onpeaenéH, nMbo ero Henb3a NPeACcTaBUTbL 3HAUYEHNEM BeLLECTBEHHOro Tuna.

MNpun Kkaknx ycnosuax Bo3HMKaeT NaN:
> OpvH 3 aprymeHToB onepauum paseH NaN.
> OpauH 13 apryMeHTOB onepaLm UMeeT HeL,oNyCTUMOE 3HaYEHME.
Hanpumep: nsspneyeHme KBagpaTHOro KOpHs U3 oTpuULLaTeNbLHOro Y1ucna.
> Onepauus He UMeeT OAHO3HAYHOro pe3ynbTaTa:
> [enexuve Hyns Ha HomMb
> peneHve 6eCKOHEYHOCTU Ha 6ECKOHEYHOCTb
> YMHOXEHWe HyNns Ha 6EeCKOHEYHOCTb
>

CITOXEHWE NONOXUTENBHON U oTpuuaren bHOW 6eCKoHeYHoCTeln

NaN He paBeH HU OQHOMY ApYroMy 3HaYeHWo, iaxe camoMy cebe. YTobbl NPOBEPUTD, ABASIETCA MW YUCTIO
3Ha4veHneM NaN, ucnonbayinte pyHkuuio Math.IsNaN.

NaN MoxeT 6bITb Kak NONOXUTENbHBLIM, Tak U OTpULaTeNbHbIM. YUTOObI ONpeaenuTb 3HaK, UCNonb3ynTe yHKLUUI0
Math.SignBit.

BeckoHe4yHOoCTb

BeckoHe4yHocTb (», Infinity) - 9T0 ocoboe 3HaueHWe Yncna ¢ nnaBatoLLelt 3anAToNW, KOTOPOE NOKa3blBaeT, YTo
pe3ynbTaT onepaw,Mm BbIXOAUT 3a rpaHuLLbl A0MYCTUMbIX 3HAYEHWIN BO3BPALLL@EMOro TUMa.

Hanpumep: 1.0/ 0.

YT106bI NPOBEPUTL, ABMSIETCA NI YUCIIO 3HAYEHNEM BECKOHEYHOCTbIO, UCMonb3yiTe chyHKLUMI0 Math.IsInf.
BecKoHe4YHOCTb MOXET BbITb KaK MOMOXUTENbHOM (-=), TakK 1 oTpUUaTenbHOM (+«). UYTobbl onpeaennTb 3HaK
6EeCKOHEYHOCTH, UCMoNb3yinTe yHKLMIo Math. SignBit.

OTpuuaTenbHbIA HOMb

OtpuuatenbHbin Homnb (-0) - 3TO 3HaYeHWe Yncna C NaBaloLLLEN 3anATON, KOTOPOEe MOXET NMOABUTLCA B pe3yribTate
MaTtemaTnieckux onepauui. OTpuLaTenbHbI HOMb PaBeH NONOXUTENIbHOMY (0ObIYHbI HOMb) U OTNIMYAETCH OT HEro
TONbKO 6UTOM 3HaKa. YTobbl onpegenuTb, ABNAETCA NN HOMb NONOXUTENBHLIM UKW OTpULATENbHLIM, UCNONb3YNTe
dyHKumo Math. SignBit.

B 6onbLUMHCTBE CIlyYaeB 3HaK HyJisl He BIVUSIET Ha pe3yJibTaT BbIMOMHEHNS onepauuit. VIckoueHre - onepauum,
pe3ynbTaT BbIMOMHEHNS KOTOPbIX SABMAETCA 3HAKOBLIM HYNEM U 6ECKOHEYHOCTbLHO:

> 1/40=+4x; 1/-0 = -
> -0"1=-0;-0/1=-0

3. TUMbl DAHHbIX
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4. I'IepemeHHble N KOHCTaAHTDbI

4.1. [NepeMeHHbIe

MepemeHHast - UMEeHOBaHHOE 3HaYeHMe, KOTOPOE MOXET BbiTb N3MEHEHO B MPOLLECCE BbIMOMHEHNS NPOLeaypbl. B
VMEHW NepemMeHHON A0y CKaeTCs UCMonb30BaHWe CMMBOMOB NaTuHCKoro andasuta (A-Z, a-z), undp 1 cumeona
nogyepkusaHus (_ ).

Bo3MOXxHO 06 bsiBIEHNE MHNLMNaNmn3npoBaHHbIX N HEMHNLNANn3npoBaHHbIX NepeMeHHbIX:

//obbaBneHne 6e3 MHUUMaANU3aUUKU
UpeHTudukatop: TunfaHHbIX;
//0obbABNEHME C WHUUManM3auuen
UpeHTudukaTop: TunfaHHbIX = 3HayeHue;
//o0bbaABNeHne C UHUUManu3auuen
NoeHTudukaTop: TunfaHHbIX (3HayeHue);

MPUMEP
MprMepbl 06 bABNEHNSA NEPEMEHHbIX:

X: uintl = 10; //TunusupoBaHHaA MepeMeHHaAa C MHULMAJIU3UPOBAHHBLIM 3HAYEHUEM

T: float; //HeuHnumanusmpoBaHHaA TUMU3UPOBaAHHAA NepemMeHHas

W: var = 5.8; //obbaABneHve nepemeHHoW C aBTOMaTUYeCKUM BbIGOPOM TUMa 3Ha4eHMUA
C2: var = 5 + 10; //obbsBneHue C BblMUC/IIEHUEM

4.2. KOHCTaHThbI

KoHcTaHTa - 3T0 3HayYeHne, KOTopoe He MOXET ObiTb 3MEHEHO B MpoL,ecce BbIMOMHEHNS NpoLeaypbl. KoHCTaHTa
MOXET 6bITb UMEHOBaHHOW UNW HEMMEHOBAHHON. B MMEHN KOHCTaHTbI 40Ny CKaeTcs UCMOMb30BaHNe CUMBOSIOB
natuHckoro andgasurta (A-Z, a-z), undp 1 cMMBoONa Nog4YepKnBaHna (_ ).

//Pa3nunyHble cnocobbl 06bSABNEHUA KOHCTAHT

Q: const = 7; //obbABNeHWe KOHCTaHTbl C aBTOMAaTUYeCKUM BbibOpoM Tuna

X: 5; //KpaTKuil CUHTAKCUC OOBbABNEHUA KOHCTAHTbl B aBTOMAaTUYeCKMM BblI6OpOM Tuna
Y1: uint2 const = 10; // obbABNeHME KOHCTaHTb C yKa3aHueMm Tuna

W: OxF501; //obbABNeHWe KOHCTaHTbl - LEeNoro 4Yucna, 3aAaHHOro B 16-puyHOM BuAe

P: 0bo0LO100O; //0bbABNEHME KOHCTAHTbl - LIEJIOr0 Yucna, 3a[4aHHOro B ABOWYHOM BUAE
M: 1.5; //obbABNeHUe KOHCTaHTbl - BEWECTBEHHOrO 4YuUC/a

N: 1.3e-10; //obbaBneHne KOHCTAHTbl - BeWeCTBEHHOrO 4Yucaa (3KCMOHEHUUaNbHbIi BUA)

Bbluncnsiemas KOHCTaHTa - 3TO KOHCTaHTa, NoflyyYeHHas MyTeM BblUYUCTEHUIA U3 ApYTnX KOHCTaHT. MoxeT
NpUMeHATLCA AN NpuaaHns 6onbLuen CEMaHTUKM KOy NpoLenypbl.

Constl: 5; // 06bABUM OAHY KOHCTaHTY
Const2: 10; // o6bABUM BTOpPYH KOHCTaHTY

4. TMMEPEMEHHbBIE M KOHCTAHTbI
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X: Constl + Const2; // TpeTbA KOHCTAHTa KakK pe3ynbTaT CJAOXEHUA ABYX ApPYrux
Y: intl const = X + 10; // Tunu3npoBaHHaA KOHCTaHTa KakK pe3y/abTaT BbIYUCIEHUA

4.3. Obnactb BUAUMOCTHU

O6nacTb BUOUMOCTU - 3TO YacTb KOAA, B paMKax KOTOPOro [0CTyMHa NepeMeHHas Unu KoHcTaHTa. ITrobas
06bABNEHHaA KOHCTaHTa UNu nepeMeHHas umeeT obnacTb BugumocTu. O6nacTb BUAUMOCTM 0603HaYaeTca
urypHbimu ckobkamu . O6nacT BUGUMOCTI MOryT BbITb BIIOXEHHbIMU ApYT B Apyra. KoHcTaHTa unu
nepemMmeHHas, obbaBneHHas BHYTpU obnactu BMONUMOCTU HE A 0CTYMNMHa 3a HUMW, HO O0CTYMNMHa BO BCEX BJTOXEHHbIX
obnacTax BUAUMOCTMW.

MPUMEP

X: var = 10;
B: bool = true;
if (B)

Y: X + 1; // ponycTumoe obpaweHune K X

}

else
//HeponycTumoe obpaweHue Y
//Y obbABAEH HW B 3TOW 06NacTM BUMAMMOCTU, HU B POAUTENIbLCKOM
Y = 0;

4. TMMEPEMEHHbBIE M KOHCTAHTbI
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5. Onepauuu

5.1. NpuceausaHue

MpucBanBaHmue - onepaLmsa KONMMpoBaHWS 3HAYEHMA U COMyTCTBYOLLIEN MHADOPMaLIUM N3 UCTOYHUKA B NOSyYaTesb.
Dest = Source

Dest - nonyyatens 3Ha4YeHus, Source - UICTOYHMK 3HAYEHNS, BbIYNCIIIEMOE Bbl paxeHue.

Onepau,vm BbIMNOJIHAETCA YyCNEeLwHOo, eCitu TN 3Ha4eHnd source npmBoauT K TUny 3Ha4eHnA dest, nHaue - owmbKa
KoMnunauun.

NPUMEP

res = X; // MpucBauBaHue

res += X; // MpucBauBaHue co cnoxeHuem (res = res + X)

res -= X; // MpucBauBaHue c Bbl4MTaHMeM (res = res - X)

res *= X; // lMpucBauBaHue c yMHOXeHueM (res = res * X)

res /= X; // MpucBauBaHue c peneHvem (res = res / X)

res %= X; // lMpucBauBaHue c peneHneMm no mogynw (res = res % X)
res <<= X; // lpucBauBaHue co cABUrom BneBo (res = res << X)
res >>= X; // lMpucBauBaHue co cABurom Bnpaeso (res = res >> X)
res |= X; // NpucsausaHue c aAu3sbiHKuMel (res = res | X)

res &= X; // MpucBauMBaHue C KOHblHKUMeN (res = res & X)

res ~= X; // lMpucBauBaHWe C WUCKAYawwen An3bloHKUMelN (res = res ~ X)

res = X cmp Y ? resIfTrue : resIfFalse; // YcnoBHoe npucBauBaHue (cmp - 3TO CUMBO/
CpaBHeHus)

5.2. ApucpmeTnyeckue onepaumm

ApuchmMeTryeckue onepaLium - onepawmu, BbiNonHAEeMble C apryMeHTaMmm YUCNOBOro Tuna: int1, uint1, int2, uint2, int4,
uint4, int8, uint8, float, double:

> oTpuuaHue
CNoXeHuve
BbluMTaHe
YMHOX€EHVe

pneneHue

vV V V VvV V

neneHue no moaynkwo

Pe3yanaT onepauuu - SHa4eHne, UMerLLee TOT Xe TUN AaHHbIX, YTO U apryMeHTbI. Ecnun apryMeHTbl MMeroT pa3HbII;1
TN OaHHbIX, pe3ynbTart 6yp,eT UMETb TUM AaHHbIX HAaNOOrbLUE MOLLHOCTY U3 apryMeHToB.

Onepauum oTpuULLaHme 1 AeneHne No Moy o MMEKT OrpaHUYEHNE Ha TUM apryMeHToB. [onycTumble TUMbI
aprymMeHTOB NnepeyncieHbl B ONUCaHUM 3TUX onepaLLui.

5. OMEPALINA
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OTpuuyaHune

Y HapHas onepauusi, MeHsIeT 3HaK 3Ha4yeHus. CTaBUTCS Nepes KOHCTaHTON, NepemMeHHON U CKOBKOA.
sO603HauyeHue -.

Onepauusi npMMeHrMa K crnegyoLwmm Tunam AaHHbiX: int1, int2, int4, int8, float, double.

NPUMEP

X1: intl = 10;
X2 = -X1; // nepemeHHas X2 6yneT coaepxaTb B cebe 3HavyeHue -10

CnoxeHue

Mo3BonseT BbINOMHATL apudMETUHECKOE CIIOXEHNE ABYX apryMeHToB. O603HAETCS 3HAKOM +.

X+Y

NPUMEP

X: intl = 10;
Y: float = 5.5f;
Z: var = X + Y; // nepemeHHas Z 6yneT cofepxaTb 3HaveHue 15.5 (Tun paHHbix float)

BbluntaHue

Mo3BonAeT BbINOMHATL OMNEPaLInio BblUUTaHKSA, pe3yNbTaToM KOTOpPOii ABNSETCA HOBOE YMCII0, Nofyyaemoe
YMEHbLLEHNEM 3HaYeHNs NepBoro apryMeHTa Ha 3HayeHne BToporo aprymeHTta. O603HaeTcs 3HaKOM -.

X-Y

NPUMEP

X: intl = 10;
Y: float = 5.5f;
Z: var = X - Y; // nepemeHHaa Z bypeT copepxaTb 3HayeHue 4.5 (Tun daHHbix float)

YMHOXeHune

[No3BonseT BbINOHATb apwbmeTVNeCKoe YMHOXeHne By X aprymMmeHTOB. O603HaeTcHa 3HaKOM *.

5. OMEPALINN
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NPUMEP

X: intl = 10;
Y: float = 5.5f;
Z: var = X * Y; // nepemeHHasa Z bypeT coaepxaTb 3HaveHue 55 (Tun paHHbix float)

HeneHune

Moz3BonseT BbINOMHATL apupMeTUIECKOe AieNneHne ABYX apryMeHToB. O603HaeTcsi 3HaKoM /.

X/ Y

NPUMEP

X: intl = 10;
Y: float = 2.5f;
Z: var = X / Y; // nepemeHHaa Z b6ypeT cofepxaTb 3HayeHue 4 (Tun paHHbix float)

LeneHne no moaynto

Lenexuve no mMoaynk (p,eneHme C OCTaTKOM) -3T0 apVI(bMeTVILIeCKaFI onepauua, pesyfibtatom KOTOpOl7I ABNndAeTcA
OCTaTOK OT AefieHna Lenoro 4Yicna Ha gpyroe wuenoe 4ncno.

X%Y

Onepauus npyMeHMMa TOMbKO K LeNbiM TUNaMm AaHHbiX: int1, int2, int4, int8, uint1, uint2, uint4, uint8.

NPUMEP

X: intl = 10;
Y: intl = 3;
Z: intl = X % Y; // nepemeHHana Z b6yneT copepxaTb 3Ha4veHue 1

5.3. Jlornyeckne onepauuu

Tlornyeckue onepauum - onepawum, BbINOMHAEMbIE C apryMeHTaMu norudeckoro Tuna bool. Pe3ynbTat onepauum -
3Ha4yeHue true unu false.

5. OMEPALINN
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UT06bI BbIMOMHUTL NOrMYECKYHO OnepaLuio ¢ apryMeHTaMu Apyrux TUNoB, HE0BX0AMMO BbIMOMNHUTL ABHOE
NpVBEAEHNE STUX apryMEHTOB K TuMy bool, MHaye Npon3onaéT ownbKa KOMIUMALWN.

B SePlatform.Om pgocTynHbl cnegytoLme normiyeckue onepawum:
> oTpuuaHve (uHBepcus)
> CnoxeHwue (oM3bIOHKLKA)

> YMHOXeHUEe (KOHbIOHKLMS)

OTpuuaHue (MHBepcus)

YHapHas onepauus. Bo3Bpaluaert true, ecnu apryMeHT umeeT 3HadeHue false, nHave Bo3BpalLaer false.
O6o3HayeHue: !

X

NPUMEP

X: bool = true;
Y = IX; // nepemeHHasa Y 6yaeT coaepxaTb B cebe 3HayeHue false

CnoxeHue (aU3bIOHKLKA)

Jlornyeckoe cnoxeHue (U3 bIOHKLMS) - 3TO BUHapHas onepaumsi, pe3yfibTaTt KOTopol paBeH false, ecnu oba
aprymeHTa paBHbl false, nHaye - true. O603HauveHue: ||.

X ||y
NMPUMEP
Z1: bool = true || true; // PesynbTaT - true
Z2: bool = true || false; // Pe3ynbTaT - true
Z2: bool = false || true; // PesynbTaT - true
Z3: bool = false || false; // PesynbTaT - false

YMHOXEHUE (KOHBbIOHKLMS)

BuHapHas onepauus. BosspaluaeT true, ecniv o6a apryMeHTa UMEeIoT 3HadeHKe true, MHaye BO3BpaLlaeT false.
O603HaueHue: &&.

X && Y

5. OMEPALINA
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MPUMEP

Z1: bool = true && true; // PesynbTaT - true
Z2: bool = true && false; // PesynbtaT - false
Z3: bool = false && true; // Pe3ynbTat - false
Z4: bool = false && false; // Pe3ynbTaT - false

5.4. butoBble onepauuu

BuTtoBble onepauum - onepawuu, NPoM3BoAUMble Hag 6MTaMm apryMeHTOB YMCNOBOro TUNa: uint1, uint2, uint4, uint8 (y
HEKOTOPbIX OfepaLyi eCTb OrpaHUYEHNE Ha TUM apryMeHTOB).

B SePlatform.Om pocTynHbl cnegytowme 6UToBbIE OnepaLmm:
> oTpuuaHue (uHBepcus)

CINOXeHWe (OM3bIOHKLMA)

YMHOX€EHME (KOHBIOHKLLUS)

UCKIToYatoLL,ee CroXeHne

cOBuUr BJieBo

vV V V VvV V

cOoBur npaeso

OTpuuaHne (nHBepcus)

Mo6uToBOE OTpULAHNE (MHBEPCUS) - YHApHas onepau s, U3MeHsIIoLLLas 3Ha4YeHre Kaxaoro 61MTa aprymeHTa Ha
npoTtueononoxHoe: 0 3amensieTcsi Ha 1, 1-Ha 0. O603Ha4YaeTCs 3HaKoOM ~.

~X

MPUMEP

X: uint2 = 202; // ABOMYHOe 3Ha4yeHue - 11001010
Y = ~X; // Pe3synbTaT - 53, ABOMYHOe 3HayeHue - 00110101

CnoxeHve (OU3bIoHKLKA)

Mo6utoBoe cnoxeHue (AM3bIOHKLMSA) - GUHapHaa onepawus, kotopas nobuToBO CpaBHUBAET Kaxabli GUT NepBOro
aprymeHTa co BTOpbIM: B BOMYHOE 3Ha4eHue onepauumn 3anvwetcs 0, ecnv o6a 6uta apryMeHToB paBHbl 0, MHaye -
1. O603Ha4YaeTCs 3HaKOM |.

X |y

YMHOXeHUe (KOHbHOHKLMS)

BuHapHas onepauus. Kaxablit 6UT NepBoro apryMeHTa fiorMiyeckn YMHOXaeTCsl Ha COOTBETCTBY LI GUT BTOPOro
aprymeHTa. lNMpumeHaeTca ang TunoB uint1, uint2, uint4, uint8. O6o3Ha4aeTcA 3HaKoM &.

5. OMEPALINA
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X&Y

Nckntoyatowlee cnoxeHue
BuHapHas onepauus. Kaxablit 6UT NepBoro apryMeHTa fIorMyecki CKiagblBaeTCsl C UCKITIOUYEHNEM C

COOTBETCTBYOLWMUM 6MTOM BTOPOro apryMeHTa. Vckntovarollee cnoxexue - peynotar paseH 0 (false), ecnu oba
aprymMeHTa paBHbl, Haue - 1 (true). MNpumeHaeTca ang Tunos uint1, uint2, uint4, uint8. O6o3HauyaeTCcA 3HaKOM *.

X~y

CpBur BneBo
EMHapHaﬂ onepauuna. Pe3yn bTaTt paBeH CABUry BJ1eBO NepBOro aprymMmeHTa Ha KoJfindiecTeso 6MT, YKa3aHHbIX BO

BTOPOM aprymMeHTe. [epBblii apryMeHT MoXeT 6bITb TMMOB - uint1, uint2, uint4, uint8. BTopoii aprymeHT - uint1.
0O603HayeHne << (anbTepHaTuBHOE - shl).

X <Y

CaBur BrnpaBso
BuHapHas onepauus. Pe3ynbTaT paBeH cABUry nNpaBo NepBoro apryMeHTa Ha KOnn4ecTBo 6UT, yKasaHHbIX BO

BTOPOM apryMeHTe. [1epBblii apryMeHT MOXeT O6bITb TMMOB - uint1, uint2, uint4, uint8. BTopoi aprymeHT - uint1.
0O603Ha4veHne >> (anbTepHaTUBHOE - shr).

X >Y

5.5. Onepauuu co cTpokamum

AprMeHTaMVI B onepaumnax Co CTpoKaMun MOryT ABJTATbCA TONMbKO CTPOKU: TUIM string.

B SePlatform.Om pocTynHbl cregytoLime onepawmm Co CTPoKamu:
> KOHKaTeHauusd
> onepauum cpaBHEHWS (ONNCaHbl HUXE)

CpaBHeHwMe CTPOK BhINOHAETCA C YYETOM perucTpa

KoHkaTeHauusa

O603HayaeTcs 3HaKOM +. Pe3ynbTaT BbIMOSTHEHUS OnepaL My - CTPOKa, ABNSILWasncs 06 beaAnHEHNEM CTPOK-
aprymMeHTOB.

X+Y

5. OMEPALINA



A3bIK SEPLATFORM.OM. OBLEE ONMNCAHUNE

25

MPUMEP

sl: string = "Con";
s2: string = "cat";

s3: string = s1 + s2; // s3 = "Co

ncat"

5.6. Onepauuu cpaBHeHHU

PaBHO

BuHapHas onepauus. Bosspaluaet true unu false

X ==Y

He paBHO

BuHapHas onepauus. Bosspaluaet true unu false

X l=Y

BonbLue

BuHapHas onepauus. Boaspaluaet true unu false

X>Y

MeHbLue

BuHapHas onepauus. Boaspaluaet true unu false

X<y

BonbLue unun pasHo

BuHapHas onepauus. Bosspaluaet true unu false

X >=Y

MeHbLue unn paBHoO

BuHapHas onepauus. Bosspaluaet true unu false

5. OMEPALINA

A

. anMeHﬂeTCﬂ ans scex Tuno. O6o3HaveHne ==.

. MpumenseTca aona scex Tunos. O6o3HayeHue !=.

. anMeHﬂeTCﬂ ons scex Tuno. O603HaveHne >,

. anMeHﬂeTCﬂ ons scex Tuno. O603HaveHne <.

. anMeHﬂeTCﬂ ans scex Tuno. O6o3HaveHne >=.

. anMeHﬂeTCﬂ ans scex TunoB. O603HaveHne <=.
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6. YnpaBnsiowme KOHCTPYKLUK

6.1. Ycnosus

Y cnoBHbI onepaTop if N03BONSeT opraHN30BaTh BETBIIEHNE KOA,A B 3aBUCMMOCTM OT TOFO, BbIMOSHAETCS Nn
ycnosue.

if (condition)
{

//statements
¥

else

{
//statements

condition - BbIpaxeHue-ycnosue, Bblumcrsiemoe B 6yneBo 3HayeHue. Ecnu BblpaxeHue-ycrnoBme UCTUHHO, TO
BbINONHAETCA 6110K MHCTPYKL M BETKY if, MHaYe BbINOMHAETCA 6110K MHCTPYKLMIA BETKYM else. MIHCTpyKuum if moryT
6bITb BITOXEHbI B ApYr1e MHCTPY KUK if.

NPUMEP

if (Quality >= 192)
{
// BeTka obpaboTkM Xopowero KayecTBa
if (condition)
{
//statements

}
else
{
//statements
}

}

else

{

// BeTka ob6paboTKM MIOXOro KayecTsa

CraHpapTHasa KOHCTpYKUus if MOXeT ObITb 3amMmeHeHa 6onee KOMNakTHOW TepHapHOW onepauuei.

<condition>?<statementl>:<statement2>

CHayvana BbluMCIsieETCA NIOrM4eckoe BbipaxeHune <condition>. ECnum 0HO UCTUHHO, TO BbIYMCNAETCA 3HaYEHne
<statement1>, B (pOTUBHOM criy4ae - 3HayeHue <statement2>.

6. YTMPABITAKOWME KOHCTPYKLUNN
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MPUMEP

MyString: string;
MyString = (Quality >= 192)?("Xopowee ka4vecTBo"):("Mnoxoe kayecTBo");

6.2. Lluknbl

|_||VIKJ'I bl - ynpaesndLwne KOHCTPYKUUK, npegHasHavyeHHble AnA OpraHn3alnm MHOroKkpaTHOro UCnoJsiHeHnA Ha6opa
MHCprKLI,VIVI [0 TexX nop, NokKa ya0oBNneTBopAeTCA onpenerieHHoe ycnosue.

Linkn while

Livkn ¢ npeaBapuTenbHon npoBepkoi. B otnnyme o for, Lmkn while yno6Ho ucnonb3oBath A1 3apaHee
HEeN3BEeCTHOro KonuyecTsa utepawui.

while(condition)

{
//statement

Condition - BblpaxeHue-ycrnoBve NPoAONXeHNs uukna. Pe3ynbTaTt BblpaXeHust OMXeH OblTb NPMBOAMM K TuUry bool.
Teno uukna ucnonHAeTca Ao Tex nop, noka condition paBeH true. BHYTpy LMKNa MOryT UCMNOMb30BaTbLCS OnepaTopbl
break (MpepbiBaHme LyMKa) 1 continue (Nepexop, Ha CreayoLLY0 UTepaumio Lukna).

NPUMEP

//Unukn 6yaeT BbHINONHATbLCA MOKa nepemMeHHaa Quality 6onbwe unuM paBHa ©
while(Quality >= 192)
{

//statement

Linkn for

Ll,l/lKJ'l for 06bI4HO Ucnon b3yeTCa A4 BbINOJIHEHUA onpep,enéHHoro Konn4yecTtBa MTepaLl,VII;I.

for (init; condition; increment)

{
//statement

3nech:

> init- gecTBre Ao Havyana umkna. B 6onbLUNHCTBE Cnyyaes - 06 bsABIIEHNE NEPEMEHHON (CHETUMKA LMKNA) U
npucBamBaHue en HayanbHOro 3HaveHus. OB bABNATL NEPEMEHHY 0 HEOOSI3aTeNbHO: NPMCBanBaTb Ha4YanbHoe
3Ha4eHne MOXHO NepeMeHHOoN, 06 bSBNIEHHO BbILLE.

6. YTMPABITAKOWME KOHCTPYKLUNN
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> condition - ycnosue NnpoaonXeHus Luukna. B 60nblWMHCTBE Cry4YaeB - CpaBHEHUE CHETUMKA LiUKNA C
PUHANbHLIM 3HAYEHMEM.

M cTUHHOCTB yCNOoBKA NpoBEPSieTCA Nepes Kaxaon ntepaLuen, B ToM Ynucne nepes nepson. Ecnu ycnosue He
BbINONHAETCA (Bo3BpaLLaeT false) - umMkn npekpaliaercs.

> increment - geficTBME B KOHLLE KaXA0M ntepauum uukna. B 6onblUMHCTBE CryYaeB - yBenudeHne CYETYMKA
umkna.

NPUMEP

// Cymma Bcex 4ucen oT 1 po 1000

sum: int4 = 0;

for (i: int4 = 1; i <= 1000; i += 1)
sum += i;

BHyTpu Lukna MoxHo ncnonb30BaTh onepaTopbl break (BbINTU N3 LMKNa) 1 continue (NEPENTU Ha CReayOLLYIO
UTEpPaLMIo LUKIa).

JTlobbie yacTu init, condition unm increment B onMcaHum LMKa MOXHO OMyCTUTb.

Ecnuue YKa3aHo ycrnoBue BbIXo4a U3 LiKKIa, OHO MPpUMHUMAETCA PaBHbIM true. B atom cny4yae gnd Bbixoda
13 LUKIa HeobXxoaMMO UCMONb30BaThb oneparop break.

MNPUMEP
Mowck nepeoro uuncna nocne 1000, kpatHoro 137.

value: int4 = 1000;
for (;; value += 1)
if (value % 137 == Q)
break;
// Nocne 3aBepweHus paboTbl uukna: value = 1096

34ecb B oNMcaHnmM LMKna He YKa3aHbl:
> init - Ha4anbHoe 3Ha4yeHne NPUCBOEHO A0 uuKna.

> condition - ycrnosue BbIX0A4a onMcaHo B Tene uukna.

6. YMPABITAKOLWME KOHCTPYKLNN
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7. PyHKUUU

7.1. MaTtemaTtuyeckue yHKUUM

BbI30B MaTemMaTMyeckux hyHKLMIM OCyLLLEeCTBNAETCS 0B paLleHneM K NpocTpaHCTBY uMeH Math.

Ecnu xota 66l oanH 13 napametpos paBeH NaN, Bce pyHKL MM Bo3BpawaoT NaN, ecnu B onmcaHnm yHKLMm
He yKasaHo MHoe.

DYHKLMA OnucaHue

Abs BoaBpaluaeT Moaysb Ynucna.

Acos BosBpallaeT apkKOCHMHYC yKa3aHHOro ymicna.

Acosh BosBpaluaet o6 paTHbI rMnepbonnyecKmin KOCUHYC YKa3aHHOro yucna.
Asin BosBpalLaeT apkCUHYC YKa3aHHOro 4ymcna.

Asinh BosBpaLuaet o6 paTHbI r’MnepbonnyecKmin CUHyC YKa3aHHOro Ymcrna.
Atan Bo3BpallaeT apkTaHreHe yKa3aHHOoro ymcna.

Atan2 Bo3BpaluaeT apkTaHreHc oTHoLEeHWS y/X.

Atanh BosBpaluaet 06 paTtHbI r’MnepbonnyecKmuii TaHreHe yKasaHHoro Ynicna.
Cbrt BosBpalaeTt Ky6Myeckuii KopeHb yKa3aHHOro Ymcna.

Ceil BosBpaliaet umcno, oKpyrinéHHoe 40 60nbLUEero Lenoro.

Clamp Bo3BpalLlaeT ykazaHHOe YMCno, orpaHM4eHHoe AuMaHa3oHoM [min; max].
ClearBit BozBpaluaeT uncno, y Kotoporo o6HynéH ykasaHHbI i 6uT.

CopySign BosBpalLaet uncno ¢ BENMUYUHON X 1 3HAKOM Yucnay.

Cos BosBpaluaert KocuHyc yrna.

Cosh BosBpaluaet runepbonnyeckuii KOCUHyC Y1cna.

Dim BozBpalLaeT nonoX1TeNnbHY0 pa3HOCTb ABYX Yucnen.

e BosBpaluaer KOHCTaHTYy €.

Erf BosBpaluaer 3HayeHne pyHKL UM OLLINGOK.

Erfc BosBpaluaeT 3HaueHre JOMOMHUTENBHOM (DY HKLLMN OLLNG OK.

Exp BosBpaluaet uncno e, BoO3BeAEHHOE B YKa3aHHYIO CTEMNEHb.

Exp2 BosBpaluaert uncno 2, B03BeAEHHOE B YKa3aHHYO CTEMNEHb.

7. PYHKUMNN
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PyHKLMA OnucaHue

Expm1 BoaBpaluaeT 3Ha4yeHne e*x-1.

Floor BosBpallaet uncno, oKpyrnéHHoe BHU3.

FusedMultiplyAdd = BosBpaluaeT yMHOXEHMEe-CNOXEHNE C OAHOKPaTHbIM OKpPYriieHneMm: (X*y)+z.

Gamma BosBpaluaet 3HaveHne ramma-yHKL MM 41151 yKa3aHHOro uncna.

Hypot [ns yKasaHHbIX ANVH KaTETOB BO3BPAaLLaeT AJINHY MMNOTEHY3bl.

ILogB BozBpalliaeT nopsaaok Yncna C nnaBatoLLEen 3anaTon B BUAE 3HAKOBOTO LLefIoro y1crna.

IsInf MpoBepsieT, ABNAETCA NN YMCno 6eckoHeuHoCTbIo (CTp. 16).

IsNaN MposepsieT, ABnsaetca nu umcno 3HaveHnem NaN (cTp. 16).

LGamma BosBpaluaeT HaTypanbHbIin norapudm abconioTHOro 3HaveHns ramMma-yHKLum (CTp. 49).

Log BoszBpaluaeT HaTypanbHbI norapudM yKaszaHHOro 4ymcna.

Loglp BosBpaluaet HaTypanbHbIin norapudgm yncna x+1.

Log2 BosBpaluaet ABOUYHBIN Norapudm vmcna.

Log10 BozBpaluaeT gecatuyHbin norapudm ymcna.

LogB BozBpalliaeT nopsaaok Yncna c nnaBatoLLen 3anaTon.

Max BozBpallaeT 6onbluee 13 ABYX Yncen.

Min BosBpaluaeT MeHbLLee U3 ABYX Yncen.

NextAfter [lnsi yKazaHHOro BELLLECTBEHHOrO YKCa BO3BpaLLaeT brivxaniiiee cocegHee Yncno,
npencTaBnMMoe B paMKax Tuna.

pi BoazBpaluaet umcno .

Pow BoazBpaluaeT umMcno, BO3BEAEHHOE B YKa3aHHYO CTEMEHb.

Remainder BozBpallaeT BeLeCTBEHHbI OCTATOK OT AeNeHus cornacHo ctaHgapty IEEE-754.

Round BosBpallaeT uncno, okpyrnénHoe 4o 6nunxaiero Lenoro Uin Ao yKasaHHoro KonuyecTsa
3HaKOB Mocrie 3ansaTou.

ScaleB BosBpallaeT npousseneHie Yvicna Ha 2 B yKasaHHoM cTeneHu: X*2",

SetBit BosBpallaet Yncno, y KOToporo 3Ha4eHne ykasaHHOro 6uta yCcTaHOBNEHO B true Unu
M3MEHEHO Ha yKa3aHHOEe 3Ha4yeHue.

SignBit MpoBsepsieT, ABNSAETCS 1M YUCIO0 OTPULLATENbHBIM.

Sin BosBpaluaet cuHyc yrna.

7. PYHKUMNN
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DyHKUMA OnucaHue
Sinh BozBpaliaeT runepbonumueckuii CUHyC uicna.
Sqar BoaBpaluaeT kBagpar uncna.
Sart BosBpaluaet KBagpaTHbI KOPeHb Yncna.
Tan BosBpaluaet TaHreHc yrna.
Tanh BosBpaluaet runepbonnyecknin TaHreHe Yncna.
TestBit [lns yncna Bo3BpaLLaeT 3HaYeHUe YKa3aHHoro bura.
ToggleBit BosBpallaeT uncno, y KoToporo 3Ha4eHue ykazaHHoro 61MTa MsMeHeHO Ha MPOTMBOMONOXHOE.
Truncate BosBpaluaet unMcno, y Kotoporo otopolleHa ApobHasa vyacTb.
7.1.1. Abs

Bos Bpawaet moAyJib Ynucna.

uintl Math.Abs(intl value)
uint2 Math.Abs(int2 value)
uint4 Math.Abs(int4 value)
uint8 Math.Abs(int8 value)
float Math.Abs(float value)
double Math.Abs(double value)

MapameTpbl
Mapametp Tun OnucaHue
value int1, int2, int4, int8, float, double ' Yucno, Ans KOTOPOro Haf0 BLIYUCIUTE MOAYIb.

Bo3sBpalwjaemoe 3HayeHue

Twvn:
> ecnuv napameTp LEenovncieHHOoro Tuna - 6e33HaKoBbIN LeNoYUCIEHHbI TUM TOW Xe pa3MepPHOCTM.

> ecnu napameTp BELLEeCTBEHHOro Tvna - Takom xe, Kak Yy napamMmetpa.

Mogynb uncna value.

NPUMEP

Result: uintl = Math.Abs(-120); // Pe3ynbTaT: 120

7. PYHKUNW
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7.1.2. Acos

BosBpallaet apkKOCUHYC yKa3aHHOro Ynucsna.

float Math.Acos(float x)
double Math.Acos(double x)

MapameTpbl
MapameTp Tun OnucaHue
X float, double ' Yucno, aBnsioLLeecs KOCUHYCOM yrna.

-1<sx<1

Bo3BpaliaemMoe 3Ha4yeHue

Twvn - Takou xe, KaK y napameTpa.
ApPKKOCHHYC X: Yron B paamaHax, KOCUHYC KOTOPOrO paBeH X.

3HaveHue:
> ecnm-1<x<1:
O<pesynbrar<m
> WHaye:

pe3ynbTat: NaN

33

NMPUMEP

a: double = Math.Acos(1); // Pe3ynbTaT: ©

7.1.3. Acosh

BozBpaluaet o6paTHbI rnepbonnyeckuin KOCUHYC yKasaHHOro y1cna.

float Math.Acosh(float x)
double Math.Acosh(double x)

MapameTpbl
Mapametp Tun OnucaHue
X float, double = Yucno aBnstoweeca rMnepbonM4YecKnM KOCUHYCOM yrna.

1<x

7. PYHKUNW
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Bo3aBpaljaemMmoe 3HaueHue

Twn - Takow Xe, Kak y napameTpa.
O6paTHbI rMNepbonnYECcKnin KOCUHYC X: Yros B paauaHax, runepbonnyeckmini KOCUHYC KOTOPOro PaBeH X.

3HauyeHue:
> ecnulsx
0 < pesynbTar
> WHaye:

pe3ynbTat: NaN

NPUMEP

a: double = Math.Acosh(1);
// Pe3ynbTaT: ©

7.1.4. Asin

BosBpallaeTt apkCuHyC yKa3aHHOro Yncna.

float Math.Asin(float x)
double Math.Asin(double x)

MapameTpsbl
MapameTp Tun OnuncaHue
X float, double | Yncno, anaoLweeca cuHycom yrna.

-1<x<1

Bo3sBpalwjaemoe 3HayeHue

Tun - Takom Xe, Kak y napameTpa.
ApKCUHYC X: yron B paguaHax, CUHYC KOTOpPOro paBeH X.

3HayeHve:
> ecnm-1<x<1:
-Tt/2 < pe3ynbTar < /2
> WHave:

pe3synbTat: NaN

7. PYHKUMN
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MPUMEP

a: double = Math.Asin(@); // Pe3ynbTaT: ©

7.1.5. Asinh

BosBpaluaet 06paTHbI rMnepbonnyecKnin CUHYC yKa3aHHOro Y1cna.

float Math.Asinh(float x)
double Math.Asinh(double x)

MapameTpbl
MapameTtp Twun OnucaHue
X float, double = Yucno, sBngtoweecsa rMnepbonnIecKUM CUHYCoM yrna.

BosBpaliaemMoe 3HayeHue

Twvn - Takou xe, KaK y napameTpa.

O6paTHbIN rMNepbonmnyYeckuii CUHYC X: Yron B paauaHax, runepbonmyeckinini CUHYC KOTOPOro PaBeH X.

MPUMEP

a: double = Math.Asinh(0);
// Pe3ynbTaT: ©

7.1.6. Atan

BosBpalliaet apKTaHreHe yKa3aHHOro Yncra.

float Math.Atan(float x)
double Math.Atan(double x)

MapameTpbl
Mapametp Tun OnucaHue
X float, double ' Yucno, asnsioLLeecs TaHreHCOM yrna.

7. PYHKUNW
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Bo3BpaljaeMoe 3HayeHue

Twn - Takow Xe, Kak y napameTpa.
ApKTaHreHc X - yron B pagmaHax, TaHreHC KOTOpPOro PaBeH X.

3HaueHue:
D> eCln -0 <X < +;
-T/2 < pe3ynbTar < T/2
> ecrnmx=-«o;
pesyneTart: -1/2
D> EeClInX= +w;

pesynbTar: m/2

NPUMEP

a: double = Math.Atan(@); // Pe3ynbTaT: ©

7.1.7. Atan2

BosBpalliaeT apKTaHreHc oTHOLLIEHUS Y/X.

@ MPUMEYAHUE

"eomeTpuyeckuii cmbich: YHKLUA BO3BPALLAET Yron MeXAy OCbio abCLMCC U BEKTOPOM, BEAYLLUM U3
LLeHTpa KOOpAMHAT B TOYKY (X, Y).

(2,1)

float Math.Atan2(float y, float x)
double Math.Atan2(double y, double x)

7. PYHKUMNN
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MapameTpsbl

MapameTtp Tun OnucaHue

y float, double = OpanHaTta TouKW.

X float, double = ABcuucca ToUKW.
xz0

Bo3BpalwiaemMoe 3Ha4yeHue

Tun - Takom Xe, KaK y napameTpoB.

3HayeHue:
> ecnux,y#0,x,y#tw:
pe3ynbTaT - apKTaHreHC OTHOLLIEHWS y/X: YTron B pafuaHax, TaHreHC KOTOPOro paBeH Y/X.
- < pe3ynbTaT < T
> ecnuny=10,x<0wumnnx=-0:
pesynbTar: 7
> ecnmy=20,x>0unux=+0:
pe3ynbTart: 0
> ECNNyY =t -0 <x< +oo;
pesynbTart: £1/2
> €eCcnny =t x=-o;
pe3ynbTart: £3m/4
> EeCnny =t x=+o;
pesyneTart: /4
> ecnnx=2%0,y<0:
pe3ynbTar: -m/2
> ecnux=10,y>0:
pesyneTart: /2
> ecnux=-°, 0<y<+w;
pesynbrart: T
> ecnux=-o,-o<y<(:
pesynbTar: -1
> ecnux=+o, 0<y<+w:
pe3ynbTart: +0
> ecnux=+w, o<y<Q:

pesynbTart: -0

NPUMEP

a: double = Math.Atan2(o, 1);
// Pe3ynbTaTt: O

7. PYHKUMN
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7.1.8. Atanh
BosBpallaet o6paTHbI rMNepbonnyecKmnin TaHreHC yKasaHHOoro Yncna.

float Math.Atanh(float x)
double Math.Atanh(double x)

MapameTpbl
MapameTp Tun OnucaHue
X float, double = Yucno, npepcraBnsioLiee rMnepbonnyYEcKuii TaHreHC.

-1<sx<1

Bo3BpaliaemMoe 3Ha4yeHue
Twvn - Takou xe, KaK y napameTpa.

O6paTHbIN rMNepbonnYecKuii TaHreHC X: Yron B pagmaHax, rmnepbonmnyeckuii TaHreHC KOTOPOro PaBeH X.

3HaveHue:
> ecnm-1<x<1:
-0 < pe3ynbTaT < +»
> ecnux=-1:
pe3ynbrar: -©
> ecnux=1;
pe3ynbrar: +»
> ecnux<-lTunux>1:

pe3ynbTat: NaN

7.1.9. Cbrt

BosBpaluaer Ky6n4ecKkuii KOpeHb yKa3aHHOro u1cna.

float Math.Cbrt(float x)
double Math.Cbrt(double x)

MapameTpbl
MapameTtp Tun OnucaHue
X float, double = Yncno, U3 KOTOPOro Hy>XHO U3BreYb KyOUYECKUIA KOPEHD.

7. PYHKUMN
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Bo3aBpalwaeMoe 3HaueHue

Twn - Takow Xe, Kak y napameTpa.

Ky6u4yeckuilt KOpeHb 13 X.

NMPUMEP

a: double = Math.Cbrt(-125);
// Pe3ynbTaTt: -5

7.1.10. Ceil

BozBpaluaet 4nicno, okpyriéHHoe A0 6onbLLEero Lesoro.

float Math.Ceil(float value)
double Math.Ceil(double value)

MapameTpbl
Mapametp Tun OnucaHue
value float, double = Okpyrnaemoe uucno.

Bo3sBpalwjaemoe 3HayeHue

Tun - Takom Xe, Kak y napameTpa.

HaunmeHbLuee Lenoe uncno, KOTOpoe 6onblue unm paBHo value.

NPUMEP

a: double = Math.Ceil(2.11); // Pe3ynbTat: 3
b: double = Math.Ceil(-4.9); // Pe3ynbTaTt: -4

7.1.11. Clamp

BoszBpallaeT ykazaHHOe 4YMCno, orpaHUdYeHHoe AMaHa3oHoM [min; max].

intl Math.Clamp(intl value, intl min, intl max)
int2 Math.Clamp(int2 value, int2 min, int2 max)
int4 Math.Clamp(int4 value, int4 min, int4 max)
int8 Math.Clamp(int8 value, int8 min, int8 max)
uintl Math.Clamp(uintl value, uintl min, uintl max)
uint2 Math.Clamp(uint2 value, uint2 min, uint2 max)
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uint4 Math.Clamp(uint4 value, uint4 min, uint4 max)
uint8 Math.Clamp(uint8 value, uint8 min, uint8 max)
float Math.Clamp(float value, float min, float max)
double Math.Clamp(double value, double min, double max)

MapameTphbl

MapameTtp Tun OnucaHue

value int1, int2, int4, int8, uint1, uint2, uint4, uint8, float, double | OrpaHu4MBaemMoe 3Ha4eHue.

min int1, int2, int4, int8, uint1, uint2, uint4, uint8, float, double | HXxHAA rpaHML,a orpaHNYeHus.

max int1, int2, int4, int8, uint1, uint2, uint4, uint8, float, double = BepxHsa rpaHuLa orpaHNYeHns.

BosBpaliaemMoe 3HayeHue

Twvn - Takow Xe, KaK y napameTpoB.

Yucno value, orpaHnyeHHOe grana3oHoM [min; max]:
> ecnmmin < value £ max:
pe3ynbTart: value
> ecnunvalue < min:
pe3ynbTart: min
> ecnunvalue > max:

pes3ynbTaT: max

NMPUMEP
a: int4 = Math.Clamp(5, 0, 10); // Pe3ynbTat: 5
b: int4 = Math.Clamp(15, o0, 10); // Pe3ynbTaT: 10
c: int4 = Math.Clamp(-5, ©, 10); // Pe3ynbTaT: ©

7.1.12. ClearBit

BosBpallaet u1cro, y KoToporo 06HynéH ykasaHHbI 6uT.

uintl Math.ClearBit(uintl value, uintl n)
uint2 Math.ClearBit(uint2 value, uintl n)
uint4 Math.ClearBit(uint4 value, uintl n)
uint8 Math.ClearBit(uint8 value, uintl n)
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MapameTphbl
MapameTtp Tun OnucaHue
value uint1, uint2, uint4, uint8 | Yncno, Hag KOTopbIM ByAET BbINOMHATLCA PYHKLMS.
n uint1 Homep 6uTa, HyMepauusa HauMHaeTCs C Hyns.

Bo3BpaliaemMoe 3Ha4yeHue

Twvn - Takou xe, KaK y napameTpa value.

3HaueHune napameTpa value, y KOToporo 06HynéH n-in 6ut. Ecnu n 6onblue pasmepHocTH TUNa value, BO3BpaLLaeT
3HayeHue value 6e3 U3MEHEHWIA.

MNPUMEP
Y uucna 30 (11110 B gBOMYHOM 3anncK) 06HYNUTbL GUT Nog, Homepom 1:

a: uint4 = Math.ClearBit(30, 1) // Pe3ynbTaT: 28 (11100 B LBOMYHOW 3anucu).

7.1.13. CopySign

Bo3Bpau.|,aeT YMCIO C BEMNUYMHON X U 3HAKOM Ymncna Y.

float Math.CopySign(float x, float y)
double Math.CopySign(double x, double y)

MapameTpbl

MapameTtp Tun OnuncaHue

X float, double ' Yucno, BenuiMHa KOTOPOro UCMosfb3YyeTCHA B BO3BPALLAEMOM 3HaYEHUN.

y float, double ' Yucrno, 3HaK KOTOPOro UCMONb3YeTCH B BO3BPaLLAEMOM 3HAYEHUN.

BosBpaliaemMoe 3Ha4yeHue

Twvn - Takow Xe, KaK y napameTpoB.

BennuunHa x co 3HaKoM, KaK y y.
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MPUMEP

a: double = Math.CopySign(5, 1); // Pe3ynbTaT: 5

b: double = Math.CopySign(5, -3); // Pe3aynbTaT: -5
c: double = Math.CopySign(-5, 10); // Pe3ynbTaT: 5
d: double = Math.CopySign(-5, -4); // Pe3ynbTaT: -5

7.1.14. Cos

BoszBpaluaeT KocuHyc yrna.

float Math.Cos(float value)
double Math.Cos(double value)

MapameTphbl
MapameTtp Tun OnucaHue
value float, double | Yron B pagnaHax.

YT06bI npe06paaoBaTb rpagycbl B pamnaHbl, MOXeETe NCNOoJib30BaTb Cl1eAyHLYH cbopmyny:

radians = degrees * Math.pi()/180

Bo3BpalwiaemMoe 3Ha4yeHue

Tun - Takow Xe, Kak y napameTpa.

KocuHyc yrna value.

NPUMEP

Result: double = Math.Cos(1); // Pe3ynbTaT: 0.54030230586814

7.1.15. Cosh

BosBpaluaet runepbonnyeckuii KOCUHyC Y1cna.

ch(z) = & +26_z

float Math.Cosh(float x)
double Math.Cosh(double x)
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MapameTphbl
MapameTtp Tun OnucaHue
X float, double | Yron B pagnaHax.

Bo3BpalwiaemMoe 3Ha4yeHue

Tun - Takow Xe, KakK y napameTpa.
"Mnep6onuyecknin KOCUHYC X:

3HaveHue:;
> €eCln-» < x<+w
1 < pesynbTat
> ECnnx= e

pesynbTar; +«

43

MPUMEP

a: double = Math.Cosh(®); // Pe3ynbTaT:

1

7.1.16. Dim

BosBpalliaeT NonoXuTenbHy pasHoCTb ABYX Ynchnen.

float Math.Dim(float x, float y)
double Math.Dim(double x, double y)

MapameTpbl

MapameTtp Tun OnucaHue

X float, double = YMeHblLLaemoe.

y float, double = Bbluntaemoe.

Bo3aBpaljaemMmoe 3HaueHue

Twn - Takow Xe, KaK y napameTpoB.

3HaveHue:
> ecnunxy:
pes3ynbTar: x-y
> ecnnx<y:

pesynbrart: 0
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®yHKUKNA aHanormdHa oyHKuum Math.Max(x-y, 0) n oTnu4aeTcs oT Heé TeM, 4TO Bo3BpaLLaeT NaN, ecnu
OAVH 13 aprymeHToB paseH NaN.

NPUMEP

a: double = Math.Dim(5, 1); // Pe3ynbTaT: 4
b: double = Math.Dim(5, 6); // Pe3ynbTat: ©

7.1.17. e

BosBpalliaeT KOHCTaHTy €.

double Math.e()

Bo3BpallaeMoe 3Ha4yeHue

Twin - double.

Yncno 2.7182818284590451.

NPUMEP

e: double = Math.e(); // Pe3ynbTaT: 2.7182818284590451

7.1.18. Erf

BozBpaluaet 3HaueHne dyHKLUM OLLUNGOK.
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DYHKLMA OLINOOK - HE3NeMeHTapHas OyHKLIUSA B TEOPUM BEPOATHOCTU U CTATUCTMKE, KOTOpas BbIYMCIAETCH
no coopmyne:

erf(z) = % fe‘t2 dt
0

IMpaduK pyHKLUK:

—

float Math.Erf(float x)
double Math.Erf(double x)

MapameTphbl

MapameTtp Tun OnucaHue

X float, double | AprymeHT dhyHKL MM

Bo3BpalwiaemMoe 3Ha4yeHue

Tun - Takow Xe, Kak y napameTpa.

3HauyeHue:;
> ecnn-= <x<+w:
pe3ynbTar - 3Ha4YeHne yHKLUM onboK OIS X.
-1 < pesynbrar < 1
> EeClInx=-x;
pe3ynbTart: -1
> ECNnUX= +«;

pe3ynbTart: 1

7.1.19. Erfc

BosBpallaet 3HaueHve AONONHUTENbHON (DY HKLUM OLLNGOK.
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LononHutenbHas dyHKLUUA onbok onpeaenseTcs yepe3 yHKLUI ownbok no opmyne:

erfc(z) =1—erf(z) = % Te_t2dt

IMpacpuk pyHKLMK:
1
-2 -1 0 1 2

float Math.Erfc(float x)

double Math.Erfc(double x)
MapameTpsbl

MapameTp Tun OnuncaHue

X float, double | AprymeHT hyHKL UK.

Bo3BpalwiaemMoe 3Ha4yeHue

Tun - Takow Xe, Kak y napameTpa.

3HauyeHue:
> €eCcnn-° < x<+w;
pe3ynbTarT - 3Ha4YeHue 0bpaTHOM Oy HKLUM OLUMGOK ANS X.
0 < pesynbrar < 2
> EeCnnx=-«;
pesynbrar: 2
> ECNUX= 4!

pe3ynbTart: 0

7.1.20. Exp

BozBpaluaeT uncno e, BO3BeAEHHOE B YKa3aHHYH CTeNeHb.
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float Math.Exp(float p)
double Math.Exp(double p)

MapameTpbl
MapameTp Tun OnucaHue
p float, double ' [Noka3artenb cTeneHu.

Bo3aBpalwaeMoe 3HaueHue

Twn - Takow Xe, Kak y napameTpa.

Yucno e, BO3BEAEHHOE B CTEMNEHD p.

NMPUMEP

BosBecTu uncno e B cteneHb 2.5:

Result: double = Math.Exp(2.5); // Pe3ynbTaT: 12.1824939607035

7.1.21. Exp2

BozBpaluaeT uncno 2, BO3BeAEHHOE B YKa3aHHYO CTEMEHb.

float Math.Exp2(float x)
double Math.Exp2(double x)

MapameTpbl
Mapametp Tun OnucaHue
X float, double ' [Noka3artenb cTeneHu.

Bo3aBpalwaeMoe 3HaueHue

Twn - Takow Xe, Kak y napameTpa.

Yucno 2 B cTEMNEHU X.

NMPUMEP

a: double = Math.Exp2(5); // Pe3ynbTaTt: 32
b: double = Math.Exp2(@); // Pe3ynbTaTt: 1
c: double = Math.Exp2(-1); // Pe3ynbTaT: 0.5
d: double = Math.Exp2(5); // Pe3ynbTaTt: 32
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7.1.22. Expmf

BozBpaluaet 3HaveHne e"x-1.

float Math.Expml(float x)
double Math.Expml(double x)

MapameTpbl
MapameTp Tun OnucaHue
X float, double ' [Noka3artenb cTeneHu.

Bo3aBpaljaemMmoe 3HaueHue

Twn - Takow Xe, Kak y napameTpa.
3HayeHne e”x-1.

3HayeHue:
> €eCcnn-° < x<+w;
pe3ynbTar - 3Ha4yeHue e”x-1.
-1 < pesynbTar < +=
> EeCnnx=-o:
pe3synbrar: -1
> €eCnnx=+e;

pe3ynbTar: +«

7.1.23. Floor

Bosspau.l,aeT YKUCno, OprrJ'IéHHOG BHUM3.

float Math.Floor(float value)
double Math.Floor(double value)

MapameTpsbl
Mapametp Tun OnucaHue
value float, double = Okpyrnsaemoe uucno.

Bo3spalwiaemMoe 3Ha4yeHue

Tun - Takom Xe, Kak y napameTpa.

Hawnbonbluee Lienoe 4icno, KoTopoe MeHblLIe UK paBHo value.
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MPUMEP

a: double
b: double

Math.Floor(7.56); // Pe3ynbTaTt: 7
Math.Floor(-5.1); // Pe3ynbTaT: -6

7.1.24. FusedMultiplyAdd

BozBpallaeT YMHOXEHME-CITOXEHNE C OAHOKPATHLIM OKPYTIeHneM: (X*y)+z..

BbluncneHve BbinonHaeTcA 6bICTpee 1 6onee TO4HO, YEM MNpw BbITNMONMHEHUN TEX Xe onepau,vu7| no-
OTAOEJTbHOCTH, T.K. BbIMNMOJTHAETCA Yepes annapaTHble MHCTPYKLU UK nNpoueccopa.

float Math.FusedMultiplyAdd(float x, float y, float z)
double Math.FusedMultiplyAdd(double x, double y, double z)

MapameTpbl

Mapametp Tun OnucaHue

X float, double | [NepBbIt MHOXUTENb.

y float, double ' BTopoi MHOXUTEND.

z float, double = Cnaraemoe.

Bo3sBpalwjaemoe 3HayeHue

Tun - Takom Xe, KakK y napameTpoB.

PesynbTar BbluncneHus (x*y)+z.

7.1.25. Gamma

BozBpaluaet 3HaueHne rammMa-chyHKLUM Ast YKa3aHHOro Yncra.

Onucanune ramma-dpyHkumm: https://ru.dsplib.org/content/gamma_func/gamma_func.html

float Math.Gamma(float x)
double Math.Gamma(double x)
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MapameTphbl
MapameTtp Tun OnucaHue
X float, double | AprymMeHT hyHKL UK.

Bo3BpalwiaemMoe 3Ha4yeHue

Tun - Takow Xe, Kak y napameTpa.

3HayeHve ramma-(pyHKUUM AnS X.
7.1.26. Hypot
,D,l'lﬂ YKa3aHHbIX AJIMH KaTeTOB BO3BpaLlaeT AJINHY T’MNoTeHY3bl.

float Math.Hypot(float x, float y)
double Math.Hypot(double x, double y)

MapameTpsbl

MapameTp Tun OnuncaHue

X float, double | [nuHa nepBoro kaTeTa.
MoxeT nmeTb oTpuLaTesnibHoe 3HaYeHue, T.K. Npu paccYETe BO3BOANTCA B KBaApar.

y float, double = [OnuHa BTOpOro karteTa.
MoXeT MMeTb OTpuLLaTeNbHOE 3HaYeHNe, T.K. NPy paccyéTe BO3BOAMTCS B KBagpar.

Bo3aBpaljaemMmoe 3HaueHue

Tun - Takow Xe, KaK y napameTpoB.

OnuHa TMNOTEHY3bl: KOPeHb N3 CyMMbl KBA4paToB X Ny

result = /22 + 9>

0 < pesynbTar

7.1.27. ILogB

BosBpallaet nopagok ymcna ¢ nnasaroLen 3ansTon B BUAE 3HaKOBOro Lenoro yicna. Nopagok — uenoe 4nicno,
KOTOpPOe 33aET HyXHY0 cTeneHb ABONKN. OBbIYHO 3TO HE UCTUHHAA BENUYMHA NOpAAKa, a CABUHYTas Ha HEKOTOPYHO
KOHCTaHTy Takum o6pa3oM, 4ToObl YMCTO ObINo HeoTpuLaTeNbHbIM. Tak, HauMeHbLLWA BO3MOXHbI A MOPAA0K (OH
oTpuuaTenbHbIi) NpegcTasneH yucnom 0.
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int4 Math.ILogB(float x)
int4 Math.ILogB(double x)

MapameTpbl
Mapametp Tun OnucaHue
X float, double = Ywucno.

Bo3BpaliaeMoe 3Ha4yeHue

Twvin-int4.

nOpﬂD,OK yucna x B BUae 3HakoBOro Lesoro.

7.1.28. IsInf

MpoBepseT, ABNAETCA NN YNCNO HECKOHEYHOCTBIO (CTp. 16).

bool Math.IsInf(float x)
bool Math.IsInf(double x)

MapameTpbl
Mapametp Tun OnucaHue
X float, double ' Yucno.

Bo3aBpalwaeMoe 3HaueHue

Twvn - bool.

3HaveHue:
> ECNUX= e
pe3ynbTart: true
> WHaye:

pe3ynbTar: false
7.1.29. IsNaN
lMpoBepseT, AsnsaeTcsa nu ymcno 3HaveHnem NaN (ctp. 16).

bool Math.IsNaN(float x)
bool Math.IsNaN(double x)
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MapameTphbl
MapameTtp Tun OnucaHue
X float, double = Ywucno.

Bo3BpalwiaemMoe 3Ha4yeHue

Twvn - bool.

3HayeHue:;
> ecnnx=NaN:
pe3ynbTar: true
> WHauye:

pe3ynbTar: false

7.1.30. LGamma

A3bIK SEPLATFORM.OM. OBLLEE ONMNCAHUNE

BosBpaluaet HaTypanbHbI i norapudm abCcontoTHOroO 3HaYeHns raMma-yHKL MK (CTp. 49).

float Math.LGamma(float x)
double Math.LGamma(double x)

MapameTpsbl
MapameTp Tun OnuncaHue
X float, double | AprymeHT hyHKL UK.

Bo3BpalwiaemMoe 3Ha4yeHue

Tun - Takow Xe, Kak y napameTpa.

BosBpallaet HaTypanbHbIn norapum 3HaveHnss raMma-Oy HKLMN NS X.

7.1.31. Log

BozBpallaeT HaTypanbHbIi Torapum yKasaHHOro Yncna.

float Math.Log(float x)

float Math.Log(float x, float base)
double Math.Log(double x)

double Math.Log(double x, float base)
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MapameTphbl
MapameTtp Tun OnucaHue
X float, Yurcno, HaTypanbHbIA TorapudmM KOTOPOro HY>XXKHO HanTy.
double 0<x
base float, OnuunoHanbHbIN NapameTp.
double | OcHosaHwe norapudma. Ecnv He ykasaH, UCMONb3yeTCs 3HaueHe e: GepéTcs

HaTyparnbHbIi norapudm yucna.

0 < base; base = 1

BosBpalwjaemoe 3HayeHue

Tun - Takom Xe, Kak y napameTpa.

3HayeHve:
> ecnubase He yKasaH:
pes3ynbTarT - HaTypanbHbI norapudm x: CTeneHb, B KOTOPYH0 HA0 BO3BECTU YNCIIO €, YTOObI MOMYYUTD X.

> ecnubase ykasaH:

pesynbTtart - norapvlch X Mo OCHOBaHUI0 base: cTeneHb, B KOTOPYO HaA0 BO3BECTU base, YTOObI nony4yunTb X.

-0 < pe3ynbTar < +w

7.1.32. Log1p

BosBpaluaet HaTypanbHbIi orapmdgpm yucna x+1.
DyHKUMA BO3BpaLLaeT 6ornee ToYHbIN pe3ynbTaT, YeM Math.Log(x+1) ana 3HayeHuin x 6nm3kmx k 0.

float Math.Loglp(float x)
double Math.Loglp(double x)

MapameTpbl
Mapametp Tun OnucaHue
X float, double ' Yucno.

Bo3aBpaljaemMmoe 3HaueHue

Twn - Takow Xe, Kak y napameTpa.
HaTtypanbHbii norapudm yucna x+1: norapugm vmcna x+1 no oCHOBaHUIO e.

-0 < pe3ynbTar < +®
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7.1.33. Log2
BozBpaluaeT 4BONYHBIM norapudm yucna.

float Math.Log2(float x)
double Math.Log2(double x)

MapameTpbl
MapameTp Tun OnucaHue
X float, double ' Yucno, ABOMYHLIN NOrapugM KOTOPOro HY>XXHO HaNTU.

0<x

Bo3BpaliaemMoe 3Ha4yeHue

Twvn - Takou xe, KaK y napameTpa.

3HaueHue;
> ecnux>0:
pe3ynbTar - A BOWNYHbIV TorapudM X: CTEMNeHb, B KOTOPYHO HYXXHO BO3BECTU 2, YTOObI MONY4UTD X.
> ecnux=0:
pe3ynbTar; -»
> ECNNX= +x;
pe3ynbrar: +»
> ecnux<0:
pe3ynbTat: NaN

NPUMEP

a: double = Math.Log2(2); // Pe3ynbTaTt: 1

b: double = Math.Log2(16); // Pe3ynbTaT: 4
c: double = Math.Log2(1); // Pe3ynbTaT: 0O

d: double = Math.Log2(@0.5); // Pe3ynbtaTt: -1

7.1.34. Log10

BozBpallaet AecaTuyHblii norapudgm ymcna.

float Math.Logloe(float x)
double Math.Logl@(double x)
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MapameTphbl
MapameTtp Tun OnucaHue
X float, double = Yucrno, oecAaTnYHbLIN norapudmM KOTOPOro HY>XXHO HalTK.

0<x

Bo3spalwiaemMoe 3Ha4yeHue

Tun - Takom Xe, Kak y napameTpa.

3HauyeHue:
> ecnux>0:
pe3ynbTaT - AECATUYHbIN NorapudMm X: CTeneHb, B KOTOPYH HyXHO Bo3BecTh 10, YTOObI MONYYUTD X.
> ecnux=0:
pe3ynbrar: -©
> ECNnUX= +e;
pe3ynbTar; +«
> ecnux<0:

pe3ynbTat: NaN

NPUMEP

a: double = Math.Logl0(10); // Pe3ynbTaT: 1
b: double = Math.Logl0(100); // Pe3ynbTaTt: 2
c: double = Math.Logl@(1); // Pe3ynbTaTt: ©
d: double = Math.Logl@(@.1); // Pe3ynbTaTt: -1

7.1.35. LogB

BosBpallaeTt nopsAok Ynicna ¢ nnasatoLen 3ansaton. [opsaaok — Lenoe Yucno, KOTopoe 3afaéT Hy XXHYH0 CTeNeHb
ABOVKKW. OBbIYHO 3TO HE UCTUHHASA BEMMYMHA NOPSAKA, @ CABUHYTasi HA HEKOTOPYHO KOHCTaHTY TakuM o6pa3om,
4yTOObI YNCO BbINO HEOTPULATENbHBIM. Tak, HAMMEHbLLWUIA BO3MOXHbI NOPSA0K (OH OTPUL,ATENbHbIN) NPefCcTaBeH
ymcnom 0.

float Math.LogB(float x)
double Math.LogB(double x)

MapameTpbl
MapameTtp Tun OnucaHue
X float, double = Ywucno.
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Bo3aBpalwaeMoe 3HaueHue

Twn - Takow Xe, Kak y napameTpa.

3HaveHue:
> ecnuxz0unx#te;
pe3ynbTar - NOPSIA0K YMCna X B BUAE 3HAKOBOIo YMCa C NilaBatoLLein 3anaTon.
> ecnux=0:
pe3ynbrar: -©
> ECNUX= e

pe3ynbTar: +

7.1.36. Max

Bosspau.l,aeT 6onbluee 13 aoByx4ducen.

intl Math.Max(intl X, intl Y)

int2 Math.Max(int2 X, int2 Y)

int4 Math.Max(int4 X, int4 Y)

int8 Math.Max(int8 X, int8 Y)

uintl Math.Max(uintl X, uintl Y)
uint2 Math.Max(uint2 X, uint2 Y)
uint4 Math.Max(uint4 X, uint4 Y)
uint8 Math.Max(uint8 X, uint8 Y)
float Math.Max(float X, float Y)
double Math.Max(double X, double Y)

MapameTpsbl

Mapametp Tun OnwucaHue

X int1, int2, int4, int8, uint1, uint2, uint4, uint8, float, double | [NepBoe uncno.

Y int1, int2, int4, int8, uint1, uint2, uint4, uint8, float, double | BTopoe vncno.

Bo3BpalwiaemMoe 3Ha4yeHue

Twn - coBnagaeT ¢ TUNom napamMmeTpoB.

Bonbluee ns uncen Xun'.

NPUMEP

result: uintl = Math.Max(43, 47); // Pe3ynbTat: 47
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7.1.37. Min

BozBpaluaet MeHbLee U3 ABYX YKCEN.

intl Math.Min(intl X, intl Y)

int2 Math.Min(int2 X, int2 Y)

int4 Math.Min(int4 X, int4 Y)

int8 Math.Min(int8 X, int8 Y)

uintl Math.Min(uintl X, uintl Y)
uint2 Math.Min(uint2 X, uint2 Y)
uint4 Math.Min(uint4 X, uint4 Y)
uint8 Math.Min(uint8 X, uint8 Y)
float Math.Min(float X, float Y)
double Math.Min(double X, double Y)

MapameTpbl

MapameTp Tun OnucaHue

X int1, int2, int4, int8, uint1, uint2, uint4, uint8, float, double = NepBoe Yucno.

Y int1, int2, int4, int8, uint1, uint2, uint4, uint8, float, double | BTopoe uncno.

Bo3BpaliaeMoe 3Ha4yeHue

Twvn - coBnagaeT ¢ TUMOM NapaMeTpoB.

MeHbluee u3 uncen Xun'Y.

NPUMEP

result: uintl = Math.Min(43, 47); // Pe3ynbTaTt: 43

7.1.38. NextAfter

[ns ykaszaHHOro BELLLECTBEHHOO YMCI1a BO3BpaLLaeT Gnvxainilee coceiHee YnCno, NpeacTaByuMOoe B paMKax Tuna.

float Math.NextAfter(float from, float to)
double Math.NextAfter(double from, float to)

MapameTpbl
Mapametp Tun OnucaHue
from float, double = Yucno, ansa kotoporo 6yaeT uckaTbCsi COCeL.
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MapameTp Tun OnucaHue

to float, double = Yncno, no HanpaeneHuo K KOTOpoMy ByAeT UcKaTbCA cocen,

Bo3aBpalwaeMoe 3HaueHue

Tun - Takow Xe, Kak y napameTpoB.

Yucno, onuxanwee K from B HanpasneHun to U NpeacTaBMMOe B paMKa Tuna.

7.1.39. pi

BosBpaluaet umcno .

double Math.pi()

Bo3aBpalwaeMoe 3HaueHue

Twvin -double.

Yncno 3.1415926535897931.

NMPUMEP

Result: double = Math.pi(); // Pe3ynbTaT: 3.1415926535897931

7.1.40. Pow

BOBBan.laeT 4Yncno, Bo3BeAEHHOE B YKa3aHHYH CTerneHb.

float Math.Pow(float X, float Y)
double Math.Pow(double X, double Y)

MapameTpbl

Mapametp Tun OnucaHue

X float, double ' lMepBoe uncno.

Y float, double = BTopoe uucno.

Bo3spalwiaemMoe 3Ha4yeHue

Twn - coBnagaeT ¢ TUNom napamMmeTpoB.
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Yucno X, Bo3BegEéHHoe B cTerneHb Y.

MNPUMEP
Bossectn uncno 1,5 B ctenetHsb 4:

Result: double = Math.Pow(1.5, 4); // Pe3ynbTaT: 5.0625

7.1.41. Remainder

BoszBpallaeT BeLEeCTBEHHBI OCTATOK OT fieNeHns cornacHo ctaHpapty IEEE-754.

float Math.Remainder(float x, float y)
double Math.Remainder(double x, float y)

MapameTpbl

MapameTp Tun OnucaHue

X float, double Oenumoe.

y float, double = Oenutens.

Bo3BpaliaeMoe 3Ha4yeHue

Tun - Takow Xe, KaK y napameTpoB.

BosBpallaeT ocTaTok OT AeneHus x/y cornacHo onpeenennio B ctaHgapte |IEEE-754: result = x — (y * Q), roe Q

- yacTHoe x/y, OKpYrNéHHoe 10 GnuXainLLero Lesnoro.

7.1.42. Round

BozBpaluaet unicno, okpyriéHHoe Ao GrvxaiiLlero Lesoro uinm 4o yKasaHHOro KofMyecTBa 3HaKOB Mociie 3ansTo.

float Math.Round(float value)

float Math.Round(float value, uint4 precision)
double Math.Round(double value)

double Math.Round(double value, uint4 precision)

MapameTphbl
MapameTtp Tun OnucaHue
value float, Okpyrnsiemoe 4ucno.
double
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MapameTp Tun OnucaHue

precision uint4 OnumoHanbHbLIN NapameTp.

KonunyecTBo 3HakoB nocre 3ansaToil. Ecnv He ykasaH, NpUHMMaeTcs paBHbIM Hy o
(oKpyrneHue Oo Lenoro).

Bo3aBpalwaeMoe 3HaueHue

Twvn - Takol Xe, Kak y napametpa value.

Yucno value, OprFJ'IéHHoe no 6nuxaniLlero LLenioro uin o0 yKkasaHHoro KoJjinyeCcTtea 3HakoB rnocrie 3angaTon.

NMPUMEP

OKpyrnuTb [0 Lenoro:;

a: double = Math.Round(1.1); // PesynbTart: 1
b: double = Math.Round(7.5); // Pe3ynbTaTt: 8
c: double = Math.Round(-1.5); // Pe3yabTaTt: -2

MPUMEP
OprFﬂ UTb A0 YKa3aHHOro Konm4yecTea 3HakoB Mnocrie 3an4aTon:

x: double = Math.Round(4.6666666, 2); // Pe3ynbTaTt: 4.67
my_pi: double = Math.Round(Math.pi(), 5); // Pe3ynbTaT: 3,14159

7.1.43. ScaleB

BozBpallaeT npousBeneHne Ynicna Ha 2 B ykazaHHoM cTeneHu: X*2",

BbluncneHue BbinonHAeTcA 6bICTpee, YeM npu BbIMNMOJTHEHUN TEX Xe OI'ISpElLl,I/II?I Nno-oTAENIbHOCTH, T.K.
BbIMONTHAETCA Yepes annapaTHblie MHCTPYKLU KUK npoLleccopa.

float Math.ScaleB(float x, int4 exp)
double Math.ScaleB(double x, int4 exp)

MapameTpsbl
Mapametp Tun OnucaHue
X float, double = MHOXuTEnND.
exp int4 lMokazaTtenb CTeneHu, B KOTOPYHO HA,0 BO3BECTM 2.

7. PYHKUNW



A3bIK SEPLATFORM.OM. OBLEE ONMNCAHUNE

Bo3aBpalwaeMoe 3HaueHue

Twn - Takow Xe, KaK y napameTpa X.

3HayeHne x*28%XP,

7.1.44. SetBit

Boaapau.l,aeT 4yncno, y KOToporo 3Ha4yeHne ykasaHHoro buta YCTaHOBJIEHO B true U1 3MeHeHoO Ha yKa3aHHoe
3Ha4eHue.

uintl Math.SetBit(uintl value, uintl n)
uint2 Math.SetBit(uint2 value, uintl n)
uint4 Math.SetBit(uint4 value, uintl n)
uint8 Math.SetBit(uint8 value, uintl n)
uintl Math.SetBit(uintl value, uintl n, bool bitValue)
uint2 Math.SetBit(uint2 value, uintl n, bool BitValue)
uint4 Math.SetBit(uint4 value, uintl n, bool bitValue)
uint8 Math.SetBit(uint8 value, uintl n, bool BitValue)

61

MapameTphbl
MapameTtp Tun OnucaHue
value uint1, uint2, uint4, Yucno, Hap KoTopbiM 6yAET BbINONHATLCA (OYHKLMS.
uint8
n uint1 Homep 6uTa, Hymepauusi HAYNHAETCA C Hy s,
bitValue bool (onumoHanbHbIM NnapameTp) HoBoe 3HaueHwme n-ro 6uta: true (1) unu false

(0).

EcnunhHe YKa3aH, 3Ha4eHune 6uta 6y,u,eT YCTaHOBJIIEHO B true.

Bo3aBpaljaemMoe 3HaueHue

Twn - Takow Xe, Kak y napameTpa value.

3HayeHve napamMeTpa value, y KOTOporo n-My 6uty ycTaHOBMEHO 3HaveHue bitValue unu true, ecnu bitValue He
ykasaH. Ecnu n 6onbLue pasmepHocTy Tvna value, BO3BpaLLaeT 3HaveHne value 6e3 n3MeHeHUi.
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MPUMEP

Y yucna 22 (10110 B ABOMYHOM 3aNnUCK) yCTAHOBUTL BUT nof, HoMepom 3:

a: uint4 = Math.SetBit(22, 3) // PesaysnbTaT: 30 (11100 B ABOMYHOM 3anucu).

Y uucna 22 (10110 B ABOMYHON 3aNNCK) USMEHUTL BGUT Nog, Homepom 5:

b: uint4 = Math.SetBit(22, 5) // Pe3ynbTaT: 54 (110100 B ABOUYHON 3amucu).

Y uncna 19 (10011 B ABOMYHOM 3anncK), 06HYNUTbL 3Ha4YeHne 6uta nogd, Homepom O:

c: uint4 = Math.SetBit(19, @, false) // PesynbTat: 18 (10010 B ABOWMYHOW 3anucu).

7.1.45. SignBit

MpoBepseT, ABNSETCA JIM YNCIO OTpULLATENbHBIM.

bool Math.SignBit(float x)
bool Math.SignBit(double x)

MapameTpbl
MapameTtp Tun OnuncaHue
X float, double | Yncno, 3HaK KOTOPOro NPoOBEpPSIEM.

Bo3BpaliaemMoe 3Ha4yeHue

Twvn - bool.

3HaveHue;
> ecnux<0, x=-0, x=-ounux-otpuyartenbHbin NaN:
pe3ynbTar: true
> ecnux>0, x=+0, x = +» unn x - noNoxutenbHbI NaN:

pe3ynbrar: false
7.1.46. Sin
BoszBpaluaet cuHyc yrna.

float Math.Sin(float value)
double Math.Sin(double value)
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MapameTphbl
MapameTtp Tun OnucaHue
value float, double | Yron B pagnaHax.

YT06bI npe06pa303aTb rpagycbl B pafmnaHbl, MOXeETe NCNOoJib30BaThb Cl1eAyHLYH cbopmyny:

radians = degrees * Math.pi()/180

Bo3BpalwiaemMoe 3Ha4yeHue

Tun - Takow Xe, Kak y napameTpa.

CwuHyc yrna value.

NPUMEP

Result: double = Math.Sin(1); // Pe3ynbTaT: 0.841470984807897

7.1.47. Sinh

BosBpaliaet runepbonnyeckuii CUHyc Y1cna.

sh(z) = £~ _26_1

float Math.Sinh(float x)
double Math.Sinh(double x)

MapameTpbl
Mapametp Tun OnucaHue
X float, double | Yron B pagnaHax.

Bo3aBpaljaemMmoe 3HaueHue

Twn - Takow Xe, Kak y napameTpa.

3HaueHue:
D> EeCnn-o < x<+w;

pes3ynbTar - runepbonmnYecKuin CUHYC X.
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D> ECINX=-=;
pe3ynbTar: -»
D> ECMNX= +w=;

pe3ynbTar: +

NPUMEP

a: double = Math.Sinh(@); // Pe3ynbTaTt: ©

7.1.48. Sqr

BosBpaluaeT kBagpart 4nicna.

intl Math.Sqgr(intl value)
int2 Math.Sqgr(int2 value)
int4 Math.Sgr(int4 value)
int8 Math.Sqr(int8 value)
uintl Math.Sqr(uintl value)
uint2 Math.Sqr(uint2 value)
uint4 Math.Sqr(uint4 value)
uint8 Math.Sqr(uint8 value)
double Math.Sqr(double value)

MapameTpbl
Mapametp Tun OnucaHue
value int1, int2, int4, int8, uint1, uint2, uint4, uint8, double Bo3Boaumoe B KBagpaT 4ncro.

BosBpalwjaemoe 3HayeHue

Tun - Takom Xe, Kak y napameTpa.

Yucno value, BO3BeAEHHOE B KBaaparT.

NPUMEP

Result: int4 = Math.Sqr(12); // Pe3ynbTaTt: 144

7.1.49. Sqrt

BozBpalliaeT KBagpaTHbIil KOpeHb Yncna.

float Math.Sqrt(float value)
double Math.Sqrt(double value)
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MapameTphbl
MapameTtp Tun OnucaHue
value float, Yucno, KBagpaTHbIN KOpeHb KOTOPOro HYXXHO HalTW. [LonXHo 6bITb
double HeoTpuLaTeNbHbIM.

BosBpaliaemMoe 3Ha4yeHue

Twvn - Takou xe, KaK y napameTpa.

3HaveHue:;
> ecnux=0:
pe3ynbTarT - KBaApaTHbIN KopeHb U3 Yncna value.
> ecnux<0:

pe3ynbTat: NaN

MPUMEP

a: double = Math.Sqrt(1.69); // Pe3aynbTtaT: 1.3

7.1.50. Tan

BoszBpaluaer TaHreHc yrna.

float Math.Tan(float x)
double Math.Tan(double x)

MapameTpbl
MapameTtp Tun OnucaHue
X float, double | Yron B pagnaHax.

YTobbI ﬂp606pa3OBaTb rpagycbl B pagnaHbl, MOXeTe UCNOoJib30BaThb ClieAyH oLy cbopmyny:

radians = degrees * Math.pi()/180

Bo3BpauiaemMoe 3Ha4yeHue

Twvn - Takom Xxe, KaK y napameTpa Xx.

3HaueHue:

D> eCnn-o <x<+ow;
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NPUMEP

a: double

Math.Tan(®@); // Pe3ynbTaT: ©

b: double = Math.Tan(Math.pi()/4); Pe3ynbTaT:

7.1.51. Tanh

BozBpaluaet runepbonmyeckuii TaHreHe ymcna.

sh(z z_o—2
th(z) - chgz; = Z“+Z_“’

float Math.Tanh(float x)
double Math.Tanh(double x)

MapameTpsbl
MapameTp Tun OnuncaHue
X float, double | Yron B pagnaHax.

Bo3BpalwiaemMoe 3Ha4yeHue

Tun - Takow Xe, Kak y napameTpa.

3HauyeHue:
> €eCcnn-° < x<+w;
pe3ynbTarT - r’Mnep6onINYECKUin TAHrEHC X.
-1 < pesynbrar< 1
> EeCnnx=-«;
pesyneTart: -1
> ECNnUX= +e;

pe3ynbTart: 1

7.1.52. TestBit

[nsa yicna Bo3BpaLLaeT 3HaYeHne yKkasaHHoro bura.

MpoBeputb 6MT X. Bo3BpaluaeT true, ecnu B 6ute c Homepom bitNo ycTaHoBneHa eguHuLa, nHade false. Ecnm bitNo

6onbLue pasmepHocTM TUNa X, Bo3BpallaeT false.
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bool Math.TestBit(uintl value, uintl bitNo)
bool Math.TestBit(uint2 value, uintl bitNo)
bool Math.TestBit(uint4 value, uintl bitNo)
bool Math.TestBit(uint8 value, uintl bitNo)

MapameTphbl
MapameTtp Tun OnucaHue
value uint1, uint2, uint4, uint8 | Yncno, Hag KOTopbIM ByAET BbINOMHATLCA QYHKLMS.
bitNo uint1 Homep 6uTa, HyMepaLua HAUYMHAETCA C HY NS,

Bo3BpaliaemMoe 3Ha4yeHue

Twvn - bool.

3HaueHwve 6uTa nog HomepoM bitNo B uncne value.

MNPUMEP
Ins yncna 56 (111000 B fBOMYHOM 3aNMCK) ONPEAENUTb 3HaYeHne GUTOB:

a: bool = Math.TestBit(56, ©); // Pe3synbTat: false
b: bool = Math.TestBit(56, 3); // Pe3ynbTaT: true
c: bool = Math.TestBit(56, 6); // Pe3ynbTaT: false

7.1.53. ToggleBit

BosBpallaet 41cro, y KOTOPOro 3HaYeHe yKasaHHoro 61ta M3MEHEHO Ha NPOTUBONMONOXHOE.

uintl Math.ToggleBit(uintl value, uintl n)
uint2 Math.ToggleBit(uint2 value, uintl n)
uint4 Math.ToggleBit(uint4 value, uintl n)
uint8 Math.ToggleBit(uint8 value, uintl n)

MapameTpsbl
MapameTp Tun OnucaHue
value uint1, uint2, uint4, uint8 | Yncno, Hag KOTopbIM ByAEeT BbINOMHATLCH PYHKLMS.
n uint1 Homep 6uTa, HaunHas ¢ Hyns.

Bo3BpalwiaemMoe 3Ha4yeHue

Tun - Takom Xe, Kak y napameTpa value.
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3HayeHve napameTtpa value, y KOTOpOro 3HayeHue n-ro 6uTa I3MEHEHO Ha NMPOTUBOINOJTOXHOE.

MNPUMEP
Y uucna 22 (10110 B ABOMYHOM 3anNncK) USMEHUTb BUT Nog, Homepom 3:

a: uintl = Math.ToggleBit(22, 3) // Pe3ynbTaT: 30 (11100 B ABOW4YHOW 3anucu).
Y uucna 22 (10110 B fBOMYHOM 3anNnUcK) U3MEHUTbL 6UT Nog, Homepom 1:

b: uintl = Math.ToggleBit(22, 1) // Pe3ynbTaT: 20 (10100 B ABOWYHOI 3anucu).
Y uucna 22 (10110 B fBOMYHOM 3anNnUcK) USMEHUTL BUT Nog, HoMepom 5:

b: uintl = Math.ToggleBit(22, 5) // Pe3ynbTaT: 54 (110110 B ABOWYHOI 3anucu).

7.1.54. Truncate

BosBpallaet u1cno, y KoToporo otépolleHa ApobHas YacTb.

float Math.Truncate(float value)
double Math.Truncate(double value)

MapameTpbl
Mapametp Tun OnucaHue
value float, double = Ycekaemoe uncno.

Bo3aBpaljaemMoe 3HaueHue

Twn - Takow Xe, Kak y napameTpa.

Llenasi yacTb uncna value.

NPUMEP

a: double
a: double

Math.Truncate(18.7585); // Pe3ynbTaT: 18
Math.Truncate(-7.2); // Pe3ynbTtaTt: -7

7.2. CTpokoBble PYHKUMU

BbI30B CTPOKOBbLIX (PYHKLMI OCYLLLECTBIAETCA 06 paLleHMeM K NpocTpaHCTBY UMeH String unu Str.
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MpocTpaHCTBO UMEH Str ABNAETCA YCTapeBLLMM U OCTaBMeHOo Ans o6 paTHON COBMECTUMOCT!.
PekomeHayem obpaluaTbes K String.
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DyHKUMA OnucaHue

Add BosBpallaet 06 benMHEHVE ABYX CTPOK.

Concat BozBpallaeTt 06 beamHeHne AByX CTPOK.

Contains [MpoBepseT, eCTb NN B CTPOKE yKa3aHHas NoACcTpoKa.

EndsWith [MpoBepseT, 3aKkaHUYMBAETCSA NN CTPOKA Ha yKa3aHHY0 NOACTPOKY.

EQ Jlekcukorpadmyeckmn cpaBHMBAET ABE CTPOKM aHanorM4yHo onepaTopy "paBHO".
Equals lMposepsieT ABe CTPOKM Ha paBEHCTBO.

GE JNekcukorpadnyeckmn cpaBHMBAET ABE CTPOKM aHanorMyHo ornepartopy "6onblue unu pasHo".
GT Jekcurkorpadnieckmn cpaBHUBaET A,BE CTPOKM aHANorMyHo onepartopy "6onbLue".
IndexOf BosBpallaeTt nHAeKC NepBOro BXOXAEHNSA NOACTPOKM B YKa3aHHY CTPOKY .
Insert BosBpallaet CTpoKy, B yKa3aHHOE MECTO KOTOPOW BCTaBreHa Aipyras CTpoKa.

IsValidFormat

[MpoBepsieT, ABNAETCA NN yKa3aHHas CTPOKa KOPPEKTHOM CTpokow cbopmarta printf.

LastIndexOf

BozBpaluaeT nHaekc nocnenHero BXOXAEHWsI MOACTPOKM B yKa3aHHY0 CTPOKY.

LE Jlekcukorpadmyeckmn cpaBHUBAET ABE CTPOKM aHanorM4yHo onepaTopy "MeHbLUE U paBHO".

Length BozBpalLaeT KonmM4ecTBO CUMBOSIOB B CTPOKE.

LT Jlekcukorpacmyeckmn cpaBHMBaET ABE CTPOKU aHanormyHo onepartopy "MeHbLue".

NE Jlekcukorpaduyecku cpaBHUBAET ABE CTPOKU aHarorM4yHo onepaTopy "He paBHO".

Remove BosBpallaeTt CTpPoKy, B KOTOPOW Ha4YMHas C YKa3aHHOW NOo3MLuK yaaneHo ykasaHHoe
KONMmnyecTBO CUMBOJSIOB.

Replace BosBpalLaeT CTpoKy, B KOTOPON BCE BXOXAEHWNA OOHOM NOACTPOKN 3aMeHEHbI Ha ApYryto
NOACTPOKY.

Reserve BosBpaluaer nycTyto CTPOKY C MECTOM, 3ape3epBMPOBaHHbIM 415 XpaHEHUS YKa3aHHOMO
Konu4yecTsa CMBOJSIOB.

StartsWith [MpoBepseT, HaUMHAETCA NN CTPOKa C YKa3aHHOW NOACTPOKN.

SubString [na ykazaHHOW CTPOKM BO3BpaLLaeT NOACTPOKY.

ToBool KoHBepTUpYEeT YyKasaHHy0 CTPOKY B 3Ha4YeHue Tuna bool.

ToDouble KoHBepTUpyeT yKasaHHy0 CTPOKY B 4ncio Tuna double.
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DyHKUMA OnucaHue

ToFloat KoHBepTupyeT yKkasaHHyo CTpoKy B uucro tuna float.
Tolnt1 KoHBepTupyeT yKasaHHyto CTPOKY B 4Mcrno Tuna int1.
Tolnt2 KoHBepTUpyeT yKasaHHy CTPOKY B YMCIO TMNa int2.
Tolnt4 KoHBepTupyet ykasaHHyo CTPOKY B 4YMCHO Tuna int4.
Tolnt8 KoHBepTUpyeT yKa3aHHy CTPOKY B YMCITO TMNa int8.

TolLocalizedString ' Bo3BpalliaeT cTpokoBoe NpeAcTaBeHne yKa3aHHOro 3HaueHnsi C y4ETOM CUCTEMHOrO A3blKa.

TolLower BosBpallaeT cTpoKy, B KOTOPOI BCE CUMBOJTbI MPUBEAEHbI K HUXHEMY PErncTpy.

ToString BosBpallaeT cTpokoBOe NpeAcTaBneHne yKadaHHOr0 3HaYeHus.

ToUint1 KoHBepTupyeT yKka3aHHyto CTPOKY B 4MCro Tuna uint1.

ToUint2 KoHBepTupyeT ykasaHHyo CTPOKY B YMCIO TUna uint2.

ToUint4 KoHBepTupyeT ykasaHHyto CTPOKY B YMCIO Tuna uint4.

ToUint8 KoHBepTUpYET yKa3aHHyI CTPOKY B YMCIIO TMNa uint8.

ToUpper BozBpallaeT CTpoKy, B KOTOPOW BCE CUMBOJIbI MPUBELEHBI K BEPXHEMY PETUCTPY.

Trim BosBpallaet cTpoky, B KOTOPOW yaaneHsbl Npobenbl B Ha4arne v B KOHLLe CTPOKMU.
7.2.1. Add

BozBpaluaet o6beauHeHne AByX CTPOK.

string String.Add(string x, string y)

DyHKLUMA ABNAETCA NOMHBbIM aHanorom gyHkuum String.Concat.

7.2.2. Concat

BosBpaluaet o6beanHeHne aBYX CTPOK.

string String.Concat(string x, string y)

MapameTpsl

MapameTtp Tun @ OnucaHue

X string | [NepBas cTpoka.
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Mapametp Tun  OnucaHue

y string = BTopas cTpoka.

Bosapaw,aemoe 3Ha4yeHune
Twn - string.

CTpoka x, B KOHeL, KoTopoii o6GaBrieHa CTpoka y.

NMPUMEP

a: string = String.Concat("Note: ", "Message");

// Pe3ynbtaT: "Note: Message"

CDyHKLl,I/IFl aHanormn4Ha CJrioXeHuo By X CTPOK: s1+s2.

7.2.3. Contains

MpoBepsieT, eCTb 1 B CTPOKE yKa3aHHasA NoACTPOKa.

bool String.Contains(string x, string y)

MapameTphbl

Mapametp Tun @ OnucaHue

X string = CTpoka, B KOTOpOii Gy AeM NpoBepsATh Hanuyme NnoaCcTPOKMU.

y string = MopcTpoka, koTopyto 6yaem vckaTb.

Bo3BpauiaemMoe 3Ha4yeHue

Twvn - bool.

true, €Cnv B CTPOKE X €CTb NOACTPOKaA Y, false - ecrim noacTpoku HeT. Ecnny - nycTas noacTpoka, To BO3BpaLLaeTcs
true.

NMPUMEP

a: bool = String.Contains("Hello, World!", "World"); // Pe3ynbTaT: true
b: bool String.Contains("Hello, World!", "hello"); // Pe3ynbTaT: false
c: bool = String.Contains("Hello, World!", ""); // Pe3synbTaT: true
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7.2.4. EndsWith

MpoBepsieT, 3aKaHYMBAETCS N CTPOKA Ha YKa3aHHYo MOACTPOKY.

bool String.EndsWith(string x, string y)

MapameTpbl

Mapametp Tun @ OnucaHue

X string | CTpoka, KoTopyto 6yaem npoBepsiTh.

y string | MopcTpoka, KoTopyto 6yAemM UCKaTb B KOHLLE CTPOKM.

BosBpaliaemMoe 3Ha4yeHue

Twvn - bool.

true, eCrv CTPOKa x 3aKaH4YMBaETCA Ha NOACTPOKY y; MHade - false. Ecnn y - nycTasi cTpoka, BepHETCH true.

MPUMEP

a: bool = String.EndsWith("The first valve is opened", "opened"); // Pe3ynbTaT: true

7.2.5. EQ

Jlekcukorpagunyeckun cpaBHMBaET ABe CTPOKM aHanorm4yHo onepatopy "paBHO".

bool String.EQ(string sl1, string s2)

MapameTpbl

Mapametp Tun @ OnucaHue

s1 string | [NepBas cTpoka.

s2 string | BTopas cTpoka.

BosBpaliaemMoe 3Ha4yeHue

Twvn - bool.

true - ecnn cTpoku s1 n s2 cosnapatoT, nHade - false.
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AnbTepHaTMBHbIE CMOCOObLI CPaBHEHUSA CTPOK Ha PaBEHCTBO:
> OnepaTop cpaBHeHusd: s1==s2.
lMonHocTbio aHanoruyeH dyHkumn String.EQ.
> ®yHkumsa String.Equals.

MoxeT cpaBHMBaTb CTPOKM Kak C yYETOM perucTpa, Tak 1 6e3 yuyéta perucTpa.

7.2.6. Equals

MpoBepseT ABe CTPOKU Ha PaBEHCTBO.

bool String.Equals(string x, string y)
bool String.Equals(string x, string y, bool caseSensitive)

MapameTpsbl

MapameTp Tun  OnucaHue

X string | lMepBas cTpoka.

y string | BTopasda cTpoka.

caseSensitive | bool | OnuuoHanbHbIN NapameTp. YyBCTBUTENBHOCTb K PETMCTPY CUMBOJSIOB:
> true - CUMBOSbI CPABHUBAIOTCA C YYETOM perucTpa.

> false - cTpoku cpaBHMBatoTCS 6e3 yuéTta perncrpa.

Ecnu napamMmeTp He yKa3aH, CTPOKU CpaBHMBAKTCA C y‘-IéTOM perncTpa.

BosBpaliaemMoe 3Ha4yeHue

Twvn - bool.

true, ecnu CTPoKM X Ny coBnagatoT; false - ecnu He coBnagaror.
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MPUMEP

a: bool = String.Equals("Opened"”, "opened"); // Pe3ynbTaT: false
b: bool = String.Equals("Opened", "opened", false); // Pe3ynbTaT: true
7.2.7. GE

Jlekcukorpaduyeckm cpaBHUBaET ABe CTPOKM aHarnorm4yHo onepatopy "6onbLue unu paBHo".

bool String.GE(string sl1, string s2)
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MapameTphbl

Mapametp Tun @ OnucaHue

s1 string | [NepBas cTpoka.

s2 string | BTopas cTpoka.

Bo3BpaliaemMoe 3Ha4yeHue

Twvin - bool.

true - ecnu cTpoka s1 6onbLue UK paBHa s2, MHave - false.

®yHKLMA aHanornyHa orneparopy CpaBHeHUst CTPOK: s1 >=s2.

7.2.8. GT

Jlekcukorpadhmyecky cpaBHMBAET ABe CTPOKMW aHasorMyHo ornepaTopy "GonbLue".

bool String.GT(string sl1, string s2)

MapameTpbl

Mapametp Tun  OnucaHue

s1 string  MNepBas cTpoka.

s2 string = BTopas cTpoka.

Bo3aBpaljaemMmoe 3HaueHue

Twvin - bool.

true - ecnu cTpoka s1 6onblue s2, nHade - false.

DyHKLMA aHanornyHa ornepaTopy CpaBHEHMUs CTPOK: s1>s2.

7.2.9. IndexOf

Bosspau.l,aeT MHOEKC NepBoro BXoXxaeHnA noaCcTpokn B YKa3aHHYH CTPOKY.

int4 String.IndexOf(string x, string y)
int4 String.IndexOf(string x, string y, int4 start)
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MapameTphbl

Mapametp Tun @ OnucaHue

X string = CTpoka, B KOTOpol 6yaem nckatb NOACTPOKY.
y string | MopcTpoka, KOTOPYIO ULLEM.
start int4 OnumoHanbHbIN NapameTp.

CTapTtoBasi No3uLmsi, C KOTOPOW HauMHaeTcs novck. Hymepaumsi HaunHaeTcs ¢ Hyns. Ecnn
yKa3aHO 3HauYeHne MeHbLLe Hyns, MPUHUMAaETCS PaBHbIM Hy 0.

BosBpaliaemMoe 3HayeHue

Twvin -int4.

Homep cumBoria B CTPOKE X, C KOTOPOro HaYMHaeTCsl NEPBOE BXOXAEHWE MOACTPOKM y B CTPOKY x. Hymepauus
CVMBOJSIOB HAUYMHAETCS C Hy A,

[Nounck HaumnHaeTca ¢ no3uumm start Unn ¢ Havana CTPOKMW, ecnu start He yka3aHo.

Ecnu nogcTtpoka He HarpeHa, BepHéTca -1.

NPUMEP

a: int4 = String.IndexOf("Warning! Check valve state", "Check");
// Pe3ynbTaTt: 9

b: int4 = String.IndexOf("one and one more", "one");

// Pe3ynbTaT: ©

c: int4 = String.IndexOf("one and one more", "one", 1);

// Pe3ynbTaT: 8

d: int4 = String.IndexOf("one and one more", "one", 10);

// Pe3ynbTaT: -1

e: int4 = String.IndexOf("Warning!", "warning");

// PesynbTaTt: -1

7.2.10. Insert

BosBpalyuaet CTpoky, B yKkazaHHOe MecTo KOTOpPOW BCTaBIeHa Apyrasi CTpoKa.

string String.Insert(string x, int4 start, string y)

MapameTphbl

Mapametp Tun @ OnucaHue

X string = IlcxogHas cTpoka.
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Mapametp Tun  OnucaHue

start int4 Mozunuunsa, B KOTOPYH Haao BCTaBUTb CTPOKY.

Ecnu 3HayeHne MmeHbLue HyIA - CHUTAETCA paBHOI7I HYJI0. Ecnu 3HayeHune 6onblue OJTNHbI
CTPOKU X - CHUTAETCA paBHOVI AJTNHE CTPOKU X.

y string = CTpoka, KOTOpY0 HY>XHO BCTaBUTb.

Bosapamaemoe 3HayeHune
Twn - string.

CTpOKa X, B KOTOPY0 Ha4yMHasa ¢ no3unumm start BCTaBfieHa CTpoKa y.

NPUMEP

a: string = String.Insert("default string", @, "my ");

// Pe3ynbTaTt: "my default string"

b: string = String.Insert("default string"”, 7, " modified");
// Pe3ynbTaTt: "default modified string"

c: string = String.Insert ("default string", 100,
// Pe3ynbTaTt: “"default string is short"

is short");

7.2.11. IsValidFormat

MpoBepseT, ABNAETCA NU yKa3aHHaa CTpoKa KOppeKTHOM cTpokow chopmarta printf. OnucaHue gopmara printf:
https://en.wikipedia.org/wiki/Printf_format_string

bool String.IsValidFormat(string x)

MapameTpsbl

Mapametp Tun  OnucaHue

X string = Ctpoka dpopmara.

Bo3spalwiaemMoe 3Ha4yeHue

Twvn - bool.

true, ecnu cTpoka x ABNAETCs KOPPEKTHON CTPoKow B hopmarte printf, nHave - false.

7.2.12. LastindexOf

Bosspau.l,aeT MHOEKC nocriegHero BXoxaeHnd noacTtpokn B YKa3aHHYH CTPOKY.
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int4 String.LastIndexOf(string x, string y)
int4 String.LastIndexOf(string x, string y, int4 start)

MapameTpbl

Mapametp Tun  OnucaHue

X string | CTpoka, B KoTopon 6ynem nckaTb NOACTPOKY.
y string ' MopcTpoka, KOTOpYHo ULLEM.
start int4  OnuuoHanbHLIN NapameTp.

CTapTOBaﬂ nos3uuuAa, c KOTOpOl71 Ha4YnHaeTCcA NoucCk. Hymepau,vm Ha4ynHaeTCd C HynA. Ecnu
YKa3aHO 3Ha4YeHne MeHblle HyNnA, NPUHMMaeTCA paBHbIM HYJIHO.

Bo3spalwiaemMoe 3Ha4yeHue

Twvin - int4.

HOMep CMBONa B CTPOKE X, C KOTOPOro Ha4nHaeTCA nocriegHee BXoxaneHme nogcTtpokn 'y B CTPOKY X. Hymepau,vm
CUMBOJTIOB HA4YNHAETCA C HynA.

Mownck HauMHaeTCs C NMO3UL MK start UNK ¢ KOHLL@ CTPOKM, ecu start He ykazaHo, U MAET B HanpaBSieHUM Havana
CTPOKW.

Ecnu start ykazaHo, uckatbcsi OyfeT Takoe BXOXAEHVE, KOTOPOe 3aKaHYMBAETCA He No3gHee no3vuum start. HbIMK
cnosamu, nouck 6yaeT BbINOMHATLCA Tak, OyATO Nocne No3nL MK start CUMBOJOB HET.

Ecnu nogcTtpoka He HarigeHa, BepHéTca -1.

MPUMEP

a: int4 = String.LastIndexOf("Warning! Check valve state", "Check");
// Pe3ynbTaT: 9

b: int4 = String.LastIndexOf("one and one more", "one");

// Pe3ynbTaT: 8

c: int4 = String.LastIndexOf("one and one more", "one", 2);

// Pe3ynbTaT: ©

d: int4 = String.LastIndexOf("one and one more", "one", 1);

// Pe3ynbTaT: -1, T.K. MOACTpPOKa 3aKaH4YuBaeTcCA MocJsie nosuuum start
e: int4 = String.LastIndexOf("Warning!", "warning");

// Pe3ynbTaT: -1

7.2.13. LE

Jlekcukorpaunyeckmn cpaBHMBaET ABe CTPOKM aHanorm4yHo onepaTopy "MeHbLUE U paBHO".
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bool String.LE(string sl1, string s2)

MapameTpbl

Mapametp Tun  OnucaHue

s string | [NepBas cTpoka.

s2 string = BTopas cTpoka.

Bo3aBpaljaemMmoe 3HaueHue

Twvn - bool.

true - ecnun cTpoka s1 MeHbLLEe UK paBHa s2, MHade - false.

PyHKLKNS aHanorm4Ha onepaTopy CpaBHEHWA CTPOK: s1 <=s2.

7.2.14. Length

Bosspau.l,aeT KONn4ecTBO CUMBOJ10B B CTPOKE.

int4 String.Length(string x)

MapameTpbl

Mapametp Tun  OnwucaHue

X string = CTpoka.

Bo3sBpalwjaemoe 3HayeHue

Twvin - int4.

KonnyecTtso cumMBOSoB B CTpOKe X.
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NPUMEP

a: int4
b: int4 = String.Length(""); // Pe3ynbTat: ©

String.Length("Warning!"); // Pe3ynbTaT:
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7.2.15. LT

Jlekcukorpagunyeckm cpaBHMBaET ABe CTPOKM aHanorm4yHo onepatopy "MeHbLue".

bool String.LT(string s1, string s2)

MapameTpbl

Mapametp Tun @ OnucaHue

s1 string | [NepBas cTpoka.

s2 string | BTopas cTpoka.

Bosepaw,aemoe 3Ha4yeHune

Twvn - bool.

true - ecnn cTpoka s1 MeHbLUe s2, uHaye - false.

®yHKLNS aHanorM4Ha onepaTopy CpaBHEHUA CTPOK: s1 <s2.

7.2.16. NE

Jlekcukorpadhmyeckn cpaBHMBaET ABe CTPOKM aHanornyHo ornepaTopy "He paBHO".

bool String.NE(string s1, string s2)

MapameTpbl

Mapametp Tun  OnucaHue

s1 string ' MNepBas cTpoka.

s2 string = BTopas cTpoka.

Bo3sBpalwjaemoe 3HayeHue

Twvn - bool.

true - eCnn CTPOKK s1 1 s2 pasnnyaloTCcs; ecrv paBHbl - BepHETCA false.

dyHKLMA aHanornyHa ornepaTopy CpaBHEHUsI CTPOK: s1!1=s2.
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7.2.17. Remove

BozBpaluaet CTPoKy, B KOTOPOW HaUMHasi C yKa3aHHOW NMo3uLum yaaneHo yKkazaHHoe KONMYeCcTBO CUMBOJTOB.

string String.Remove(string x, int4 start, int4 length)

MapameTpbl

Mapametp Tun @ OnucaHue

X string | MicxoaHas cTpoka.

start int4 | TMoauuua, HauMHaa c KoTopol ByaemM yaanaTb CUMBOSbI.
Ecnu 3HayeHne MeHbLLEe HyIS - CYMTaeTCs paBHoOi Hy 0. Ecnu 3HaveHne Gonblue AnvHbl
CTPOKM - CUMBOJbI He ByayT yaanaTbCcs.

length int4 KonunyecTtBo yaansemMbiX CUMBOJIOB.

Ecnu 3HaueHve MeHbLUE UK PaBHO HY IO - CUMBOSIbI He By AyT yaansaTecs. MoxeT 6biTb
6onbLue KonnyecTsa CMMBOJIOB B CTPOKE MOCHe No3uuum start - B 3ToM cnydvae 6yayT
yAarneHbl BCE CUMBOJIbI 10 KOHLLA CTPOKMU.

Bo3BpaliaemMoe 3Ha4yeHue
Twn - string.

CTpoka x, U3 KOTopoii yaaneHo length CMMBOJIOB, Ha4YMHas ¢ NO3WLWK start.

NPUMEP

a: string = String.Remove("my default string", 3, 8); // PesynbTtat: "my string"
b: string = String.Remove("Note: message", -100, 6); // Pe3ynbTaT: "message"

c: string = String.Remove("Note: message", 4, 100); // Pe3ynbTaTt: "Note"

7.2.18. Replace

Bo3Bpau.|,aeT CTPOKY, B KOTOpOVI BCE BXOXAEHNSA OOHOM NoACTPOKN 3aM€EHEHbI Ha APYTYIo NoACTPOKY.

string String.Replace(string x, string oldStr, string newStr)

MapameTpbl

Mapametp Tun  OnucaHue

X string  UcxopHas cTpoka.
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Mapametp Tun  OnucaHue

oldStr string  NoacTpoka, KOTOpYHo Hafo 3aMEHUTb.
Ecnu 3HayeHue - nycTas cTpoka, TO BEPHETCA UCXOAHAasA CTPOKa.

newStr string HOD,CTDOKa, KOTOPYH Haao noactaBuTb BMECTO 3aMeHsIEMO.

Bosapaw,aemoe 3Ha4YyeHue
Twn - string.

CTpoka x, B KOTOpPOW Kaxa0e BXOXAeHNEe NOACTPOKM oldStr 3aMeHeHo Ha newStr.

MPUMEP

a: string = String.Replace("Let's start!", "start", "continue");

// Pe3ynbTaTt: "Let's continue!”

b: string = String.Replace("Switch 1 turns off device 1.", "1", "2");
// Pe3ynbTaTt: "Switch 2 turns off device 2."

c: string = String.Replace("Note: Message", "Note: ", "");

// Pe3ynbTaT: "Message"

7.2.19. Reserve

BozBpaluaet nycTyio CTPOKY C MECTOM, 3ape3epBUPOBaHHbIM SISt XpaHEHWs! YKa3aHHOro KOfM4YecTBa CMBOJIOB.
Mcnonb3yeTcs, ecnu BHELLHEN yHKLMM HYXXHO Ha BXOZ, NoAaTb CTPOKY onpefeniéHHoro pasmepa Ans 3anvicu
BbIXOQHOr0 3HaYEeHMs.

string String.Reserve(int4 capacity)

MapameTpsbl

MapameTtp Tun OnucaHune

capacity int4 | KonuyecTBo cUMBOMOB. [OMXHO 6bITb HEOTPULLATENbHBLIM.

Bo3spalwiaemMoe 3Ha4yeHue
Twn - string.

MycTas cTpoka c MecToM, 3ape3epBMpPOBaHHbIM Moj, XpaHeHWe capacity CUMBOIOB.
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MPUMEP

a: string = String.Reserve(10);
// PesynbTaT: "" (nycTas cTpoka)
b: int4 = String.Length(a);

// Pe3ynbTaT: 10 - KO/MYECTBO CUMMBOJIOB, MOJ KOTOpble 3ape3epBUMPOBAHO MeCTO.

7.2.20. StartsWith

[MpoBepsaeT, HaUMHaAEeTCA N CTPOKa C YKa3aHHOW NOACTPOKW.
bool String.StartsWith(string x, string y)

MpameTpol

Mapametp Tun  OnucaHue

X string | CTpoka, koTopyto 6yaem npoBepsaTh.

y string ' MopcTpoka, KoTopyto 6yAem UCKaTb B HaYare CTPOKMU.

Bo3Bpallaemoe 3Ha4yeHue

Twvn - bool.

true, ecnun CTpoKa x HaUMHAETCA C NOACTPOKN y; NHaye - false. Ecnun Yy - nycTada CTPOKa, BepHéTCﬂ true.

NPUMEP

a: bool = String.StartsWith("Warning! Pump is broken", "Warning!"); // Pe3ynbTaT:
true

7.2.21. SubString

[lnqa yka3zaHHOM CTPOKM BO3BpaLLaeT NoACTPOKY.

string String.SubString(string x, int4 start)
string String.SubString(string x, int4 start, int4 length)

MapameTphbl

Mapametp Tun @ OnucaHue

X string ' CTpoka, B KOTOpol 6yaeT uckatbCs NoACcTpoKa.
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Mapametp Tun  OnucaHue

start int4 Homep CUMBOIa, C KOTOPOro naenekarb nNoaCcTpoKy. Hymepau,vm Ha4YNHaAETCA C HynA.
Ecnun YKa3aHO 3Ha4eHne MeHblle HYy A, NPUHMMaeTCA paBHbIM HYJTHO.

length int4 | OnuuoHanbHbLIN NapameTp.

OnuHa noacTtpokn. Ecnu ykazaH 0 - BepHéTCA nycTasa noacTpoka. Ecnu ykazaHo 3HaueHue
MEHbLLIE HY A, MPUHUMAETCSH PaBHbIM HYJH0.

Bo3spalwiaemMoe 3Ha4yeHue
Twn - string.

MoacTpoka CTPOKM X, HauMHasa ¢ no3uuum start AnuHel length (ecnu length ykasaH) unum [o KoHua cTpoku (ecnu length
He yKa3aH).

NPUMEP

a: string = String.SubString("Hello, World!", @, 5); // Pe3ynbTaT: "Hello"
b: string = String.SubString("Hello, World!", 5); // Pe3ynbtat: ", World!"

7.2.22. ToBool

KoHBepTUpyeT yKasaHHy CTPOKY B 3HayeHue Tuna bool.

float String.ToBool(string x)
float String.ToBool(string x, bool defValue)
float String.ToBool(string x, bool defValue, bool caseSensitive)

MapameTpbl

MapameTp Tun  OnucaHue

X string = CTpoka, KoTopyto 6y/ileM KOHBEepTMpPOBaTh.

defValue bool = OnuwoHanbHbIN Napamerp.

3HaueHune, KOTOpoe BEPHETCS, eCcnu KOHBepTaumsa byaeT HeycneLuHa.
Ecnu 3HaueHue He ykasaHo, cuntaeTcs paBHbIM false.

caseSensitive | bool | OnunoHanbHbIM NapameTp.

quCTBMTeJ'I bHOCTb K PErNCTpYy. Ecnunhe yKa3saHo, cHuTaeTcs paBHbIM true.

Bo3aBpaljaemMmoe 3HaueHue

Twun - bool.
> true-ecnux-cTpoka «true».
Ecnu caseSensitive = false, TO pernctp CMUMBONOB 3HAYEHWSA HE MEET.
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> false-ecnux-cTpoka «false».
Ecnu caseSensitive = false, ToO peructTp CMMBOM0OB 3Ha4YEHUSA HE UMEET.

> defValue - ecnu KoHBEpTMPOBAaTL HE MOJTY4YUNOCh.

NPUMEP

a: bool = String.ToBool("true"); // Pe3ynbTaT: true

b: bool = String.ToBool("True"); // Pe3aynbTaT: false

c: bool = String.ToBool("false"); // Pe3ynbTaT: false

d: bool = String.ToBool("FALSE", true); // Pe3ynbTaT: true

e: bool = String.ToBool("FALSE", true, false); // Pe3ynbTat: false

f: bool = String.ToBool("1"); // Pe3ynbTaT: false

g: bool = String.ToBool("non bool"); // Pe3ynbTaTt: false

h: bool = String.ToBool("non bool"); // Pe3ynbTaT: false

i: bool = String.ToBool("non bool", true); // Pe3ynbTaT: true
7.2.23. ToDouble

KoHBepTUpyeT yKasaHHyo CTPOKY B 4mcno Tuna double.

double String.ToDouble(string x, double defValue)

MapameTpsbl

MapameTp Tun OnuncaHue

X string | CTpoka, KoTopyto 6yaemM KOHBEPTVPOBaTb.

defValue double | 3HaueHwue, KoTopoe BEPHETCS, ECNU KOHBEepTaLMsa 6yAeT HeycrneLlHa.

Bo3BpalwiaemMoe 3Ha4yeHue

Twn - double.

Yucno, nony4yeHHoe n3 CTpoKu x, unu defValue, ecnm KOHBEPTUPOBaTL CTPOKY B YMCIIO HENb3A.

NPUMEP

a: double = String.ToDouble("100.22", @); // Pe3synbTaT: 100.22

b: double = String.ToDouble("314e-2", ©); // Pe3ynbTaTt: 3.14

c: double = String.ToDouble("not number", -1); // PesaynbTat: -1

d: double = String.ToDouble("1,2", -1); // Pe3yabTaTt: -1
7.2.24. ToFloat

KoHBepTHpyeT yKasaHHy CTPOKY B Yucro Tuna float.
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float String.ToFloat(string x, float defValue)

MapameTpbl

Mapametp Tun  OnucaHue

X string = CTpoka, KoTopyto 6yileM KOHBEpPTMPOBaTb.

defValue float = 3HauyeHue, KOTOpoOe BEPHETCSA, eCnv KOHBepTaL s OyAeT HeycnewHa.

Bo3aBpalwaeMoe 3HaueHue

Twvn - float.

Yucno, nosTy4yeHHOe N3 CTPOKU X, UIn defValue, ecnv KoHBepTMpoBaTb CTPOKY B YNCJ10 HEJTb3A.
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NMPUMEP

a: float = String.ToFloat("100.22", 9); // Pe3ynbTaT: 100.22

b: float = String.ToFloat("314e-2", ©); // Pe3ynbTtat: 3.14

c: float = String.ToFloat("not number", -1); // Pe3ynbtaTt: -1

d: float = String.ToFloat("1,2", -1); // Pe3ynbTaTt: -1
7.2.25. Tolnt1

KoHBepTUpyeT yKasaHHy CTPOKY B Yicno tuna int1.

intl String.ToIntl(string x, intl defValue)

MapameTpsbl

MapameTtp Tun @ OnucaHue

X string = CTpoka, KoTopyto 6yieM KOHBEpPTMPOBaTb.

defValue int1 3HaueHue, KoTopoe BEPHETCS, eCln KOHBEPTaLUA 6yAeT HeycreLlHa.

Bo3BpalwiaemMoe 3Ha4yeHue

Tvn-int1.

Yucno, nony4yeHHoe u3 CTpoKK x, unu defValue, ecnm KOHBEPTUPOBaTL CTPOKY B YMCIIO HENb3A.
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MPUMEP

a: intl = String.ToInt1("100", ©); // Pe3ynbTaT: 100
b: intl = String.ToInt1("not number", -1); // Pe3ynbTaTt: -1
7.2.26. Tolnt2

KoHBEpPTUPYET yKa3aHHyH0 CTPOKY B YMCIIO TuNna int2.

int2 String.ToInt2(string x, int2 defValue)

MapameTpbl

Mapametp Tun  OnucaHue

X string | CTpoka, KoTopyto 6yileM KOHBEpPTMPOBaTb.

defValue int2 3HayeHue, KOTopoe BEPHETCS, eCN KOHBEPTaLLMA 6yAeT HeycreLlHa.

Bo3aBpaljaemMmoe 3HaueHue

Twvin-int2.

Yucno, nosTly4eHHOe N3 CTPOKU X, UIn defValue, ecnv KoHBepTMpoBaTb CTPOKY B YNCJ10 HEJTb34.

NMPUMEP

a: int2 = String.ToInt2("100", ©); // Pe3ynbTaT: 100
b: int2 = String.ToInt2("not number", -1); // Pe3ynbTaTt: -1
7.2.27. Tolnt4

KoHBEpPTUPYET yKasaHHy CTPOKY B YMCIo Tvna int4.

int4 String.ToInt4(string x, int4 defValue)

MapameTpbl

Mapametp Tun  OnucaHue

X string = CTpoka, KoTopyto 6y[ileM KOHBEpPTMPOBaTb.

defValue int4 3HaueHue, KOTopoe BEPHETCS, eCN KOHBEPTaLMA 6yaeT HeycreLlHa.
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Bo3aBpalwaeMoe 3HaueHue

Twvin-int4.

Yucno, nosTy4yeHHOe N3 CTPOKU X, UIn defValue, ecnv KoHBepTMpoBaTb CTPOKY B YNCJ10 HEJTb34.

NMPUMEP

a: int4 = String.ToInt4("100", ©); // Pe3ynbTaT: 100
b: int4 = String.ToInt4("not number", -1); // Pe3ynbTaTt: -1

7.2.28. ToInt8

KoHBepTUpYET yKasaHHy CTPOKY B YMCIO Tvna int8.

int8 String.ToInt8(string x, int8 defValue)

MapameTpbl

Mapametp Tun  OnucaHue

X string = CTpoka, KoTopyto 6y1leM KOHBEpPTMPOBaTb.

defValue int8 3HaueHue, KOTopoe BEPHETCS, eCN KOHBEPTaLMA 6yaeT HeycreLlHa.

Bo3aBpaljaemMoe 3HaueHue

Twvin-int8.

Yucno, nosty4eHHoe N3 CTPOKU X, UIin defValue, ecnu KoHBepTMpoBaTh CTPOKY B YNCI10 HEJTb3A.

NPUMEP

a: int8 = String.ToInt8("100", ©); // Pe3ynbTaT: 100
b: int8 = String.ToInt8("not number", -1); // Pe3ynbTaTt: -1

7.2.29. TolLocalizedString

Bosspau.l,aeT CTPOKOBOE npeacTaBJieHne yKa3aHHOro 3Ha4eHud C y‘-IéTOM CUCTEMHOrO A3blKa. Hanpmmep, B pyCCKOM
A3blKe Yy ,El,pO6HbIX yuycen B Ka4ecTBe paspenutena 6yp,eT 3andaTtad BMECTO TOYKW.

string String.TolLocalizedString(bool x)
string String.TolLocalizedString(intl x)
string String.TolLocalizedString(string format, intl x)
string String.TolLocalizedString(int2 x)
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string String.
string String.
string String.
string String.
string String.
string String.
string String.
string String.
string String.
string String.
string String.
string String.
string String.
string String.
string String.
string String.
string String.

MapameTpbl
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ToLocalizedString(string format, int2 x)
ToLocalizedString(int4 x)
ToLocalizedString(string format, int4 x)
ToLocalizedString(int8 x)
ToLocalizedString(string format, int8 x)
ToLocalizedString(uintl x)
ToLocalizedString(string format, uintl x)
ToLocalizedString(uint2 x)
ToLocalizedString(string format, uint2 x)
ToLocalizedString(uint4 x)
ToLocalizedString(string format, uint4 x)
ToLocalizedString(uint8 x)
ToLocalizedString(string format, uint8 x)
ToLocalizedString(float x)
ToLocalizedString(string format, float x)
ToLocalizedString(double x)
ToLocalizedString(string format, double x)

Mapametp Tun

OnucaHue

format string OnuwuoHanbHbIV Napamerp.
MpaBuno npeobpaszoBaHus Yncen B CTPoKy B hopmare printf:
https://en.wikipedia.org/wiki/Printf_format_string
Ecnu He yKa3aH, ncnonb3yeTtca 3HaYeHne %f.

X bool, int1, int2, int4, int8, uint1, 3HaueHune, KOTOPOE HY>XHO NPeobpa3oBaTh K CTPOKE.

uint2, uint4, uint8, float, double

®dopmart BbiBoAa %f, KOTOPbIN NCNOMNb3YETCA N0 YMOSYaHMIO, UIMEET TOYHOCTb 6 3HAKOB MOCe 3ansaTon.
Ecnu Hy>Ho npeobpa3oBbiBaTh YKCa B CTPOKY C 60MbLUEN TOYHOCTbIO, yKaxuTe doopmart BbiBoAa C
6onbLuen ToyHocTbio. Hanpumep, %.10f - BbIBOAUTbL Apo6HbIE Yncna ¢ ToYHocThio 10 3HaKoB nocne

3anqarTon.

Bo3spalwiaemMoe 3Ha4yeHue

Twn - string.

CTpoKOoBOe NpeacTaBrieHne 3HauYeHus x:

> ecnuxuMeeT Tun bool - BO3BpaLLaeTcs CTPoKa «true» Unu «false».

> €eCnu X - 41Cro, BO3BpaLLaeTCa CTPOKOBOE NpefcTaBlieHne 3Toro Yicna B cbopmaTe format c y‘-IéTOM
CUCTEMHOrIO A3blKa.
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MPUMEP

a: string = String.TolLocalizedString(7.15);
// Pe3ynbTaT:

// - "7.150000", ecnuM CUCTEMHbIA A3bIK - AHTMJIMACKUIA
// - "7,150000", ecnu CUCTEMHbIN A3bIK - PYCCKWUN
7.2.30. ToLower

BosBpalliaet CTPoKy, B KOTOPOI BCE CUMBOJIbI NPUBEAEHBI K HXKHEMY PErucTpy.

string String.ToLower(string x)

MapameTpsbl

Mapametp Tun  OnucaHue

X string ' MicxopHasa cTpoka.

Bo3spalwiaemMoe 3Ha4yeHue
Twn - string.

CTpOKa X, B KOTOpOVI BCe CMMBOJ1bl NpuBeAeHbl K HUXKHEMY perucTpy.

NPUMEP

a: string = String.ToLower("ALARM!"); // Pe3ynbtaTt: "alarm!"

7.2.31. ToString

Bos BpallaeT CTPOKOBOE npeacTtaBjieHne yKa3aHHOro 3Ha4yeHua.

string String.ToString(bool x)

string String.ToString(int8 x)

string String.ToString(string format, int8 x)
string String.ToString(uint8 x)

string String.ToString(string format, uint8 x)
string String.ToString(double x)

string String.ToString(string format, double x)

7. PYHKUMN




90 A3bIK SEPLATFORM.OM. OBLLEE ONMNCAHUNE

MapameTphbl

MapameTtp Tun OnucaHue

format string OnumoHanbHbIN NapameTp.
MpaBuno npeobpa3zoBaHusa Yncen B CTPoKy B hopmare printf:
https://en.wikipedia.org/wiki/Printf format_string
Ecnu He ykasaH, ncnonb3yerca 3HayeHne %f.

X int8, uint8, 3HaueHue, KOTopoe HYXHO Npeobpas3oBaTh K CTPOKE.

double, boo

dopmart BbiBoaa %f, KOTOpbI UCMONb3YETCH MO YMOSYaHUI0, MMEET TOYHOCTL 6 3HAKOB Nocsie 3ansiToN.
Ecnu HyXxHo npeobpa3oBbiBaTh YnCa B CTPOKY C 60nbLUe TOMHOCTBI, yKaxute hopmat BbIBOAa C
6onbLuen ToyHocTbio. Hanpumep, %.10f - BbIBOAUTL A po6HbIE Yncna ¢ ToYHocThio 10 3HaKOB nocne
3andaTou.

Bosapamaemoe 3HayeHune
Twn - string.

CTpoKOBOE NpeAcTaBeHne 3HaYEHNA X:
> ecnuxunmeet Tun bool - BO3BpaLLaeTca cTpoka «true» unn «false».

> €eClnu X - Y1CI10, BO3BpaLLaeTCA CTPOKOBOE NpefcTaBlieHne 3Toro Yicna B cbopmaTe format.

MNPUMEP
MpeobpasoBaHme Lienbix YUCen:

a: string = String.ToString(777); // Pe3ynbTtat: "777"
b: string = String.ToString("%05f", 12); // Pe3ynbTat: "00012"
c: string = String.ToString("%05f", -12); // Pe3ynbTaT: "-0012"

NMPUMEP

MNpeobpa3oBaHe BELLLECTBEHHbIX YNCEN:

a: string = String.ToString(1.1); // Pe3ynbTaTt: "1.100000"
b: string = String.ToString(-123.0e-2); // Pe3ynbTaT: "-1.230000"
c: string = String.ToString("%e", 0.001);

// Pe3ynbTaT: "1.000000e-03" (5KCMOHeHUManbHas Gopma 3anucu)

d: string = String.ToString(0.123456789);

// Pe3ynbTaT: "0.123457" (3HayeHue OKpyrnaseTcsa JO 6 3HAKOB Mocse 3anAToi)

e: string = String.ToString("%.10f", ©.123456789);

// Pe3ynbTaT: "0.1234567890" (3HaveHue BbLIBOAUTCA C TOYHOCTb 10 3HaAKOB nocje 3anAToM)
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MPUMEP

MNpeobpazoBaHne NOTUYECKUX 3HAYEHWIA:

a: string = String.ToString(true); // Pe3ynbTaT: "true"

7.2.32. ToUint1

KoHBepTHpyeT yKasaHHy0 CTPOKY B YMCIIO Tvna uint1.

uint2 String.ToUintl(string x, uintl defValue)

MapameTpsbl

Mapametp Tun  OnucaHue

X string = CTpoka, koTopyto 6yAeM KOHBepTUPOBaTb.

defValue uintl = 3HayeHuWe, KOTOpPOe BEPHETCS, eCIIN KOHBEPTaLUsi OyaeT HeychellHa.

Bo3BpalwiaemMoe 3Ha4yeHue

Twvn - uint1.

Yucno, nony4eHHoe U3 cTpokm x, unu defValue, ecrnv KOHBEPTUPOBATb CTPOKY B YNCIO HENb3S.

NPUMEP

a: uint2 = String.ToUint1("100", ©); // Pe3ynbTat: 100
b: uint2 = String.ToUintl("not number", ©); // Pe3ynbTaTt: @

7.2.33. ToUint2

KoHBepTUpyeT yKasaHHyo CTPOKY B YMCHO Tuna uint2.

uint2 String.ToUint2(string x, uint2 defValue)

MapameTpsbl

MapameTtp Tun @ OnucaHue

X string = CTpoka, KoTopyto 6yieM KOHBEpPTMPOBaTb.

defValue uint2 = 3HauyeHue, KOTOpPOE BEPHETCS, eCIN KOHBEPTaLUsl OyaeT HeychellHa.
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Bo3aBpalwaeMoe 3HaueHue

Twvin - uint2.

Yucno, nosty4yeHHOe N3 CTPOKU X, UIn defValue, ecnv KoHBepTMpoBaTb CTPOKY B YNCJ10 HEJTb34.

NMPUMEP

a: uint2 = String.ToUint2("100", ©); // Pe3ynbTat: 100
b: uint2 = String.ToUint2("not number", @); // Pe3ynbTaTt: @

7.2.34. ToUint4

KoHBEpPTMPYET yKasaHHY0 CTPOKY B YMCIIO TUNa uint4.

uint4 String.ToUint4(string x, uint4 defValue)

MapameTpbl

Mapametp Tun  OnucaHue

X string = CTpoka, KoTopyto 6yileM KOHBEpPTMPOBaTb.

defValue uint4 = 3Ha4yeHue, KOTOpPOEe BEPHETCS, eCIN KOHBEPTaLusi OyaeT HeycneLlHa.

Bo3aBpaljaemMoe 3HaueHue

Twvn - uint4.

Yucno, nosty4eHHOe N3 CTPOKU X, UIn defValue, ecnu KoHBepTMpoBaTb CTPOKY B YNCI10 HEJTb3A.

NPUMEP

a: uint4 = String.ToUint4("100", ©); // Pe3ynbTat: 100
b: uint4 = String.ToUint4("not number", ©); // Pe3ynbtaTt: @

7.2.35. ToUint8

KoHBEpPTHPYET yKasaHHY0 CTPOKY B YMCIIO TUNa uint8.

uint8 String.ToUint8(string x, uint8 defValue)
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MapameTphbl

Mapametp Tun @ OnucaHue

X string = CTpoka, KoTopyto 6yieM KOHBEpPTMPOBaTb.

defValue uint8 | 3HaueHue, KOTOpoe BEPHETCS, ECTM KOHBEpTaUusa OyaeT HeycrellHa.

Bo3BpaliaemMoe 3Ha4yeHue

Twvn - uint8.

Yucno, nonyyeHHoe U3 CTpokK X, unu defValue, ecnm KOHBEPTUPOBATL CTPOKY B YUCHO HEMb3S.

NPUMEP

a: uint8 = String.ToUint8("100", ©); // Pe3ynbTat: 100
b: uint8 = String.ToUint8("not number", ©); // Pe3ynbTaT: ©
7.2.36. ToUpper

BozBpaluaet CTPoKy, B KOTOPOI BCE CMMBOJSIbI MPUBEAEHBI K BEPXHEMY PEerucTpy.

string String.ToUpper(string x)

MapameTpbl

Mapametp Tun @ OnucaHue

X string | MicxoaHas cTpoka.

Bo3BpaliaemMoe 3Ha4yeHue
Twn - string.

CTpoka x, B KOTOpOW BCE CUMBOJTbI NMPUBELEHbI K BEPXHEMY PETUCTPY.

NPUMEP

a: string = String.ToLower("alarm!"); // Pe3ynbTaTt: "ALARM!"

7.2.37. Trim

BosBpallaeT CTpPoKy, B KOTOPOW yAarneHbl Npobesbl B Ha4ane u B KOHL,e CTPOKU.
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string String.Trim(string x)

MapameTpbl

Mapametp Tun  OnucaHue

X string | MicxoaHas cTpoka.

Bosapaw,aemoe 3Ha4YyeHue
Twn - string.

CTpoka x, B KOTOpoW yaaneHbl Bce Npo6enibl B Hayase 1 B KOHLE CTPOKM.

MPUMEP

a: string = String.Trim(" Warning! "); // Pe3aynbTaT: "Warning!"

7.3. DyHKUMKN 06paboTKK BpeMeHuU

DYHKL M 06paboTKM BPEMEHM Bbi3blBalOTCS 06paLLleHNeM K NPOCTPaHCTBY UMeH DateTime.

DyHKL MM 06paboTKM BPEMEHM NOMYYaloT B KAYECTBE apryMeHTa Ui BO3BPaLLaloT METKY BPEMEHU - 3HAYEHUE TUMa
uint8, npeacTtaenstoLee cobon konuyecTeo 100-HaHOCEKYHAHBLIX HTEpBanoB npoweaLmx ¢ 1 aHeaps 1601 ropa.

PYHKUMA OnucaHue

AddDays BozBpallaeT MeTKy BpeMeHU, CMELLEHHY0 Ha YKa3aHHOE KONMMYECTBO AHEN.
AddHours BosBpallaeT METKY BPEMEHN, CMELLLEHHY 0 Ha YKa3aHHOe KONMYeCTBO YacoB.
AddMinutes BoszBpaluaeT MeTKy BpeMeHU, CMELLEHHYI0 Ha YKa3aHHOe KONMNYeCTBO MUHYT.
AddMonths BoszBpallaeT MeTKy BpeMeHU, CMELLEHHY0 Ha yKa3aHHOe KONMUYECTBO MEeCALLEB.

AddMSeconds | Bo3BpalyaeT MeTKy BpeMeHU, CMELLEHHYI0 Ha YKa3aHHOe KONMMYECTBO MUINSTUCEKYHA.

AddSeconds BosBpalyaetr MeTKy BpeMeHMW, CMELLEHHYI0 Ha YKa3aHHOE KOMMYECTBO CEKYHA,

AddYears BozBpaluaeT MeTKy BpeMeHU, CMELLEHHY 0 Ha yKa3aHHOe KOnnYeCcTBO JeT.
Create BosBpaluaet MeTKy BpEMEHHU, NONYYEHHY0 M3 Habopa yKasaHHbIX 3HAYEHWIA.
Day Ilnqa yka3aHHOM METKM BpeEMEHM BO3BpPALL@eT YMCro MecsLa.

DayOfWeek Ilnqa yka3aHHOM MEeTKM BpEMEHM BO3BPALLLAeT AeHb HEAENMN.

DaysIinMonth = BosBpallaeT KonnyecTBO AHEN B YKa3aHHOM MecsLe YKa3zaHHOro roaa.
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DyHKUMA OnucaHune

Hour [nqa ykazaHHOW MEeTKM BpeMeHM BO3BpaLLlaeT vac.

IsLeapYear [MpoBepsaeT, ABNAETCS NN yKa3aHHbIN rof, BUCOKOCHBIM.

Minute [na ykazaHHON METKM BpEMEHW BO3BPALLLAET MUHYTHI.

Month Ilnqa yka3aHHOW METKM BpEMEHM BO3BpaLLLaeT MecsiL,.

MSecond Ilnqa yka3aHHOM METKM BpEMEHM BO3BPaLLLAET MUITITUCEKYHAbI.

Now BosBpaluaeT TekyLee BpemMsa KoMMbioTepa.

Parse BosBpalyaer MeETKY BpEMEHM, MOMYyYEHHY0 N3 yKa3aHHOW CTPOKM.

Second [ns yKazaHHON METKM BPEMEHM BO3BPALLLAET CEKYHAbI.

TolLocal [nqa ykaszaHHoW MeTK1 BpeMeHu co BpemeHeM no UTC Bo3BpaLLaeT MeTKy BpeMeHU C

COOTBETCTBYHOLLMM BpeMeHEeM B TEKYLLLEM YaCOBOM MoAce.

ToString [ns yka3aHHON MeTKM BpeMeHW BO3BpaLLaeT AaTy-BpemMs B BUAE CTPOKM.

ToUtc Ilnqa yka3aHHOM METKM BPEMEHM B TEKYLLIEM YaCOBOM MOSICE BO3BPALLAET METKY BPEMEHU C
COOTBETCTBYHOLLMM BpemeHem no UTC.

UtcNow BosBpalyaet Tekyuiee Bpemsa no UTC.
Year [nqa ykazaHHOW MEeTKM BpeMeHW BO3BpaLLlaeT rof,.
7.3.1. AddDays

BosBpau.l,aeT METKY BpeMEHW, CMeLLl,éHHyIO Ha yKa3aHHOe KONMnM4eCcTBo OHen.

uint8 DateTime.AddDays(uint8 timestamp, double days)

MapameTpbl

Mapametp Tun OnucaHue

timestamp | uint8 | MeTka BpeMeHu, OT KOTOpPO CMeLLLaTbCS.

days double | KonuyecTBo gHeN, Ha KOTOPOe HAAO CMECTUTLCA. 3HaYeHNe MOXET BbITb OTpULLATENbHBLIM
(cmelLeHve Ha3aa Bo BpeMeHn). MoXHO ykasaTb Apo6HOe CMeLLieHMe.

Bo3BpalwiaemMoe 3Ha4yeHue

Twvn - uint8.

MeTka BpemMeHU, CMeLLEHHan OTHOCUTENbHO timestamp Ha yka3aHHOE KONMUYECTBO AHEN.
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MPUMEP

timestamp: uint8 = DateTime.Parse("06.09.1993 12:00:00");

a: uint8 = DateTime.AddDays(timestamp, 2);

// Pe3ynbTaT: MeTKa BpeMeHU, COOTBeTCTBYykwas "08.09.1993 12:00:00"
b: uint8 = DateTime.AddDays(timestamp, -15);

// Pe3ynbTaT: MeTKa BpeMeHM, COOTBEeTCTByWwas "22.08.1993 12:00:00"
c: uint8 = DateTime.AddDays(timestamp, ©.25);

// Pe3ynbTaT: MeTKa BpeMeHU, COOTBeTCTBYykwWas "06.09.1993 18:00:00"

7.3.2. AddHours

Bosspau.l,aeT METKY BpemMeHH!, CMeLLl,éHHyIO Ha yKa3aHHOe KOJIM4eCTBO HYacoB.

uint8 DateTime.AddHours(uint8 timestamp, double hours)

MapameTpbl

Mapametp Tun OnucaHue

timestamp | uint8 | MeTka BpeMeHu, OT KOTOpPO CMeLLLaTbCS.

hours double | KonunyecTBo 4acoB, Ha KOTOPOE HaJ0 CMECTUTLCS. 3Ha4YeHMe MOXET ObITb OTPUL,ATENbHBLIM
(cmelLeHve Ha3aa Bo BpeMeHn). MoXHO ykasaTb Apo6HOe CMeLLeHMe.

Bo3BpalwiaemMoe 3Ha4yeHue

Twvn - uint8.

MeTka BpeMeHu, CMeLLEHHasa OTHOCUTESNbHO timestamp Ha YKa3aHHOe KOJTIN4EeCTBO HYacoB.

NPUMEP

timestamp: uint8 = DateTime.Parse("06.09.1993 12:00:00");

a: uint8 = DateTime.AddHours(timestamp, 2);

// Pe3ynbTaT: MeTKa BpeMeHu, cooTBeTcCcTBywwaa "06.09.1993 14:00:00"
b: uint8 = DateTime.AddHours(timestamp, -15);

// Pe3ynbTaT: MeTKa BpemMeHu, cooTBeTcTBywwas "05.09.1993 21:00:00"
c: uint8 = DateTime.AddHours(timestamp, 1.5);

// Pe3ynbTaT: MeTKa BpeMeHu, cooTBeTcCcTBywwaa "06.09.1993 13:30:00"

7.3.3. AddMinutes

BozBpaluaet MeTKy BpeMeHU, CMEeLLEHHYI0 Ha YKa3aHHOe KOMMYECTBO MUHYT.
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uint8 DateTime.AddMinutes(uint8 timestamp, double minutes)

MapameTpbl

MapameTtp Twun OnucaHue

timestamp | uint8 MeTka BpemMeHu, OT KOTOPON CMeLLLaTbCA.

minutes double | KonuyecTtBo MUHYT, Ha KOTOPOE HAafl0 CMECTUTLCA. 3HAaYEHNE MOXET ObITb OTpULLATENBHBIM
(cmelLeHve Ha3a BO BpeMeHn). MoXHO yka3aTb [po6Hoe CMelLeHue.

BosBpalwjaemoe 3HayeHue

Twvn - uint8.

MeTka BpeMEHU, CM eLéHHasa OTHOCUTENbHO timestamp Ha yKa3aHHOe KONM4eCcTBO MUHYT.

NPUMEP

timestamp: uint8 = DateTime.Parse("06.09.1993 12:00:00");

a: uint8 = DateTime.AddMinutes(timestamp, 30);

// Pe3ynbTaT: MeTKa BpeMeHM, COOTBEeTCTByWWas "06.09.1993 12:30:00"
b: uint8 = DateTime.AddMinutes(timestamp, -90);

// Pe3ynbTaT: MeTKa BpeMeHu, cooTBeTcCcTBywwada "06.09.1993 10:30:00"
c: uint8 = DateTime.AddMinutes(timestamp, 1.5);

// Pe3ynbTaT: MeTKa BpeMeHM, COOTBeTCTByWWwas "06.09.1993 12:01:30"

7.3.4. AddMonths

BosBpallaeTr MeTKy BpeMeHM, CMELLLEHHYH0 Ha yKa3aHHOE KONMYECTBO MECSILIEB.

uint8 DateTime.AddMonths(uint8 timestamp, int4 months)

MapameTpsbl

Mapametp Tun @ OnucaHue

timestamp | uint8 | MeTka BpeMeHu, OT KOTOPOW CMELLLaTbCA.

months int4 | KonunyecTBo MecsiLeB, Ha KOTOPOE Haflo CMECTUTLCSH. 3HaYeHNe MOXeT ObiTb
oTpuLaTeNbHbIM (CMeLLLeH e Ha3ag, BO BPEMEHMN).

BosBpaliaemMoe 3HayeHue

Twvin - uint8.
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MeTka BpemMeHU, CMeLLEHHAn OTHOCUTENBHO timestamp Ha yKka3aHHOE KONMUYECTBO MECSLLEB.

Ecnu npy cmelleHnn nonyyunack Hegonyctumas gata (Hanpumep, 30 beBpans), To B KadecTBe faThl 6yaeT B3AT
nocrnegHnin AeHb NoNy4YeHHOro MecALa; oCTarnbHbIE NONA METKW BPEMEHM (4acbl, MUHYTbI U T.4,.) OCTAHYTCS, KaK Y
NCXOAHON METKWN BPEM EHW.

MPUMEP

timestamp: uint8 = DateTime.Parse("06.09.1993 12:00:00");

a: uint8 = DateTime.AddMonths(timestamp, 2);

// Pe3ynbTaT: MeTKa BpeMeHU, COoOTBeTCTBykwas "06.11.1993 12:00:00"
b: uint8 = DateTime.AddMonths(timestamp, 6);

// Pe3ynbTaT: MeTKa BpeMeHM, COOTBeTCTByWWas "06.03.1994 12:00:00"
c: uint8 = DateTime.AddMonths(timestamp, -3);

// Pe3ynbTaT: MeTKa BpeMeHU, COOTBeTCTBYywwWas "06.06.1993 12:00:00"

MPUMEP
Ecnun npu cMeLweHnn nonyynnn HegonyctumMmyo oaty:

in_jan: uint8 = DateTime.Parse("31.01.2000 12:30:00");
in_feb: uint8 = DateTime.AddMonths(in_jan, 1);
// Pe3ynbTaT: MeTKa BpeMeHM, COOTBETCTByHWas "29.02.2000 12:30:00"

7.3.5. AddMSeconds

BosBpallaeTr MeTKy BpeMeHM, CMELLLEHHY0 Ha YKa3aHHOE KOMMYECTBO MUSITUCEKYHA,.

uint8 DateTime.AddMSeconds(uint8 timestamp, double mseconds)

MapameTpsbl

MapameTp Tun OnuncaHue

timestamp | uint8 | MeTka BpeMeHu, OT KOTOPOW CMELLLaTbCS.

mseconds | double KonnyecTBo MUNNUCEKYHA, HA KOTOPOE Hafl0 CMECTUTLCH. 3HauYeHne MOXET ObITb
oTpuLaTenbHbIM (CMeLLEeHNe Hasag, BO BpeMeHn). MOXHO yKa3aTb A poOHOE CMELLEHNME.

BosBpaliaemMoe 3Ha4yeHue

Twvn - uint8.

MeTka BpeMeHu, CMeLLEHHas OTHOCUTENbHO timestamp Ha YKa3aHHOEe KONMYECTBO MUIITUCEKYHA,
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MPUMEP

timestamp: uint8 = DateTime.Parse("06.09.1993 12:00:00");

a: uint8 = DateTime.AddMSeconds(timestamp, 500);

// Pe3ynbTaT: MeTKa BpeMeHU, COOTBeTCTBYykwWas "06.09.1993 12:00:00.500"
b: uint8 = DateTime.AddMSeconds(timestamp, -2500);

// Pe3ynbTaT: MeTKa BpeMeHM, COOTBeTCTByWwas "06.09.1993 11:59:57.500"

7.3.6. AddSeconds

BosBpallaeT MeTKy BpeMeHW, CMELLEHHYI0 Ha YKa3aHHOe KONMUYECTBO CEKYHA,.

uint8 DateTime.AddSeconds(uint8 timestamp, double seconds)

MapameTphbl

MapameTtp Tun OnucaHue

timestamp | uint8 | MeTka BpeMeHu, OT KOTOPOW CMeLLLaTbCS.

seconds double | KonnuyecTBo cekyHA, Ha KOTOPOE Haflo CMECTUTLCS. 3HaUYeHNe MOXeT GbiTb
oTpuLaTenbHbIM (CMelLleHne Ha3ap, Bo BpeMeHu). MoXHo yKasaTb ApobHoe cMelleHue.

Bo3aBpalwaeMoe 3HaueHue

Twvin - uint8.

MeTka BpeMeEHU, CM eLéHHasa OTHOCUTENbHO timestamp Ha ykazaHHOe KONn4ecTBo CeKyHA.

NMPUMEP

timestamp: uint8 = DateTime.Parse("06.09.1993 12:00:00");

a: uint8 = DateTime.AddSeconds(timestamp, 30);

// Pe3ynbTaT: MeTKa BpeMeHM, COOTBeTCTByWwwas "06.09.1993 12:00:30"

b: uint8 = DateTime.AddSeconds(timestamp, -90);

// Pe3ynbTaT: MeTKa BpeMeHu, cooTBeTcCcTBywwaa "06.09.1993 11:58:30"

c: uint8 = DateTime.AddSeconds(timestamp, 50.5);

// Pe3ynbTaT: MeTKa BpeMeHu, COOTBeTCTBywwas "06.09.1993 12:00:50.500"

7.3.7. AddYears

Bosspau.l,aeT METKY BpemMeHH!, CMeLLl,éHHyIO Ha yKa3aHHOe KOJNMM4eCTBO NeT.

uint8 DateTime.AddYears(uint8 timestamp, int4 years)
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MapameTtp Tun

OnucaHue

timestamp

uint8

MeTka BpeMeHW, OT KOTOPOii CMeLLaTbCS.

years

int4

KonunyecTBo neT, Ha KOTOpO€E Haa0o CMECTUTbCA. 3HaueHne MoXeT ObITb oTpuuaTtesibHbIM

(cmelLeHre Ha3a, BO BpeMEHN).

Bo3aBpaljaemMmoe 3HaueHue

Twvn - uint8.

MeTka BpeMeEHU, CM eLéHHasa OTHOCUTENbHO timestamp Ha YKa3aHHOe KOJINYECTBO J1eT.

NMPUMEP

timestamp: uint8 = DateTime.Parse("06.09.1993 12:00:00");

a:

uint8 = DateTime.AddYears(timestamp, 7);

// Pe3ynbTaT: MeTKa BpeMeHM, COOTBEeTCTByWWasa "06.09.2000 12:00:00"

b:

uint8 = DateTime.AddYears(timestamp, -13);

// Pe3ynbTaT: MeTKa BpeMeHu, cooTBeTCTBywwWwaa "06.09.1980 12:00:00"

7.3.8. Create

BozBpaluaet MeTKy BpeMeHU, NoyyYeHHYo M3 Habopa yKasaHHbIX 3HaYEeHUIA.

uint8 DateTime.Create(uint2 year, uintl month, uintl day, uintl h, uintl m, uintl
uint8 DateTime.Create(uint2 year, uintl month, uintl day, uintl h, uintl m, uintl s, uint2

ms)
MapameTpbl
MapameTtp Tun OnucaHue
year uint2 | Nop.
1601 < year
month uint1 | Mecsu.
1<month<12
day uint1 | Yucno mecsua.
1 < day < Kon-Bo fHeN B Mecsaue
h uint1 | Yac.
0<h<23
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Mapametp Tun  OnucaHue

m uintl | MuHyThbI.
0<m<59

s uint1 | CekyHapbl.
0<s<59

ms uint2 | MunnucekyHasbl.

OnuunoHanbHbIN NapamMeTp: ecnuv He yKa3aH, cumtaetcs paBHbiM 0.

Bo3BpalwiaemMoe 3Ha4yeHue

Twvn - uint8.

MeTka BpemeHU, cocTaBeHHasn U3 Habopa YKa3aHHbIX 3Ha4YeHUl roga, Mecsiua, AaTbl, Yaca, MUHYT, CeKYHA, U
MUNTUCEKYHA,.

Ecnu Kakoe-To 3Ha4YeHne NpUHMMAaET HEKOPPEKTHOE 3HaUeHMEe, BO3BPaLLL@eTCA HyJieBas MeTKa BpeMeHu - 1 aHBaps
1601 roaa, 0:00:00.000.

NPUMEP

a: uint8 = DateTime.Create(2000, 1, 2, 3, 4, 5);

// Pe3ynbTaT: MeTKa BpeMeHM 2 AHBapA 2000 ropa, 3:04:05

b: uint8 = DateTime.Create(1993, 9, 6, 12, 5, 15, 301);

// Pe3ynbTaT: MeTKa BpeMeHM 6 ceHTAb6pAa 1993 ropa, 12:05:15.301

c: uint8 = DateTime.Create(1999, 2, 29, 12, 0, 0, 0);

// Pe3ynbTaT: 1 AHBapA 1601 ropa, 0:00:00.000, T.k. B ¢eBpane 1999 ropa 28 pHew.

7.3.9. Day

[lnqa yka3zaHHOW METKM BpeMeHM BO3BpaLLlaeT YMCno MecsLa.

uintl DateTime.Day(uint8 timestamp)

MapameTpbl

Mapametp Tun OnucaHue

timestamp | uint8 | MeTka BpemeHu.

Bo3sBpalwjaemoe 3HayeHue

Twvin - uint1.

Yucno mecsua MeTku BpeMeHu timestamp. 1 < 3HauveHne < 31.
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MPUMEP

timestamp: uint8 = DateTime.Parse("06.09.1993 12:00:00");
Result: uintl = DateTime.Day(timestamp);
// Pe3ynbTaTt: 6

7.3.10. DayOfWeek

Ona yKa3aHHOI7I METKUN BpeMeHN BO3BpaLlaeT AeHb Heaenu.

[nqa yka3zaHHOM MeTKM BpeMeHu Bo3BpalLaeT aeHb Hegenu (0-6). 0 - BockpeceHbe, 1 - noHeaenbHuK nT.4.

uintl DateTime.DayOfWeek(uint8 timestamp)

MapameTpsbl

MapameTtp Tun OnucaHue

timestamp | uint8 | MeTka BpemeHw.

Bo3spalwiaemMoe 3Ha4yeHue

Twvin - uint1.

LeHb Hepgenn meTkun BpemeHn timestamp. 0 < 3HaveHue < 6: 0 - BockpeceHbe, 1 - noHeaenbHWK U T.4,.

NPUMEP

timestamp: uint8 = DateTime.Parse("06.09.1993 12:25:31");
Result: uintl = DateTime.DayOfWeek(timestamp);
// PesynbTat: 1 (nNoHeAeNnbHUK)

7.3.11. DaysinMonth

Boaapau.l,aeT KONMYeCTBO AHEN B YKa3aHHOM MecALe YKa3aHHOro roga.

uintl DateTime.DaysInMonth(uint2 year, uintl month)

MapameTphbl

Mapametp Tun OnucaHue

year uint2 | [op.
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Mapametp Tun  OnucaHue

month uint1 | Mecsu.

Bo3aBpaljaemMmoe 3HaueHue

Twvin - uint1.

KonwnyecTtBo gHen B YKa3aHHOM MecALe yKa3aHHOro roga:
> pnA q)eBpanﬂ - KONMYECTBO QHEN 3aBUCUT OT TOro, ABMSAETCA NN FOA4 BUCOKOCHbBIM.

> [Ansa ocTanbHbIX MECALEB - KONMUYECTBO AHEN HE 3aBUCUT OT roga.

7.3.12. Hour

[nqa ykazaHHOW METKM BpeMeHM BO3BpaLLlaeT vac.

uintl DateTime.Hour(uint8 timestamp)

MapameTpbl

Mapametp Tun  OnucaHue

timestamp | uint8 = MeTka BpemeHu.

Bo3aBpaljaemMmoe 3HaueHue

Twvin - uint1.

Yac meTkn BpemeHun timestamp. 0 < 3HayeHune < 23.

NPUMEP

timestamp: uint8 = DateTime.Parse("06.09.1993 12:00:00");
Result: uintl = DateTime.Hour(timestamp);
// PesynbTaTt: 12

7.3.13. IsLeapYear

I'IpOBepﬂeT, ABndeTca nm YKa3aHHbIl7I rog, BUCOKOCHbIM.

bool DateTime.IsLeapYear(uint2 year)
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MapameTphbl

Mapametp Tun OnucaHue

year uint2 | [op.

Bo3BpalwiaemMoe 3Ha4yeHue

Twvn - bool.

true - ecnu roa, BUCOKOCHbIN, MHaYe - false.

7.3.14. Minute

Ona yKa3aHHOI7I METKUN BpemMeHn Bo3BpaLlaeT MUHYThbI.

uintl DateTime.Minute(uint8 timestamp)

MapameTpbl

Mapametp Tun OnucaHue

timestamp | uint8 | MeTka BpemeHu.

BosBpalwjaemoe 3HayeHue

Twvin - uint1.

MwuHyTbl METKM BpeMeHH timestamp. 0 < 3HayeHue < 59.

NPUMEP

timestamp: uint8 = DateTime.Parse("06.09.1993 12:25:00");
Result: uintl = DateTime.Minute(timestamp);
// PesynbTaTt: 25

7.3.15. Month

[na ykazaHHON MeTKM BpeMeHW BO3BpaLLaeT Mecs,.

uintl DateTime.Month(uint8 timestamp)

7. PYHKUMN



A3bIK SEPLATFORM.OM. OBLEE ONMNCAHUNE

MapameTphbl

Mapametp Tun OnucaHue

timestamp | uint8 = MeTka BpeMeHw.

Bo3BpalwiaemMoe 3Ha4yeHue

Twvin - uint1.

Mecsu meTkun BpemeHu timestamp. 1 < 3HaueHue < 12.
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NPUMEP

timestamp: uint8 = DateTime.Parse("06.09.1993 12:00:00");
Result: uintl = DateTime.Month(timestamp);
// Pe3synbTaT: 9

7.3.16. MSecond

[ns ykazaHHON METKM BPeMeHV BO3BPaLLAeT MUTTINCEKYHAbI.

uint2 DateTime.MSecond(uint8 timestamp)

MapameTpbl

MapameTtp Tun  OnucaHue

timestamp | uint8 | MeTka BpemeHu.

BosBpaliaemMoe 3HayeHue

Twvin - uint2.

MwunnucekyHabl MeTKM BpeMeHu timestamp. 0 < 3HaueHue < 999.

MPUMEP

timestamp: uint8 = DateTime.Parse("06.09.1993 12:25:31.155");
Result: uint2 = DateTime.MSecond(timestamp);
// Pe3ynbTaTt: 155

7.3.17. Now

Bos BpallaeT TeKyLlee BpeMd KOMIMNbTepa.
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uint8 DateTime.Now()

BosBpalwjaemoe 3HayeHue

Twvn - uint8.

MeTka BpeMeHN C TeKYLLUNM BPpEMEHEM.

7.3.18. Parse

BozBpallaet MeTKy BpeMeHU, MOTyYEHHYI0 N3 YKa3aHHON CTPOKM.

uint8 DateTime.Parse(string date_time)
uint8 DateTime.Parse(string date_time, string format)

MapameTpbl

Mapametp Tun  OnucaHue

date_time string = CTpoka, on1cbiBaloLLasn BPEMS.

format string = OnuMoHanbHbIN NapameTp.

dopmart faTtbl/BpeMeHu, cCornacHo KotopoMy byaet pazbuparbcs cTpoka (cTp. 134).

Bo3aBpaljaemMmoe 3HaueHue

Twvin - uint8.

MeTka BpeMeHW, COOTBETCTBYOLL,AA ONNCaHHLIM B CTPOKE AaTe/BpeMeHun. Ecnv B CTpoke yKasaHa TonbKo AaTta,
BO3BpaLLaeT nonHoyb ykasanHom gatel: 00:00:00. Ecnu cTpoky He yoaéTtca pa3obpaTb, BO3BPALLAET HyEBYIO
MeTKy BpemeHu: 1 aHBaps 1601 roga, 0:00:00.000.

NPUMEP

a: uint8 = DateTime.Parse("06.09.1993 12:01:01");

// Pe3ynbTaT: MeTKa BpeMeHW, COOTBETCTBYHWASA YKa3aHHOMY B CTpPOKE MOMEHTY BpEMEHM.
b: uint8 = DateTime.Parse("12:01:01 06.09.1993", "%H:%M:S %d.%m.%Y");

// Pe3ynbTaT: MeTKa BpeMeHU, pa3obpaHHasA COrnacHO ykasaHHoMmy dopmaTty

7.3.19. Second

Ona yKa3aHHOI7I METKUN BpeMeHU BO3BpaLlaeT CeKyHObl.

uintl DateTime.Second(uint8 timestamp)
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MapameTphbl

Mapametp Tun OnucaHue

timestamp | uint8 = MeTka BpeMeHw.

Bo3BpalwiaemMoe 3Ha4yeHue

Twvin - uint1.

CekyHabl meTkn BpeMeHu timestamp. 0 < 3HayeHue < 59.

NPUMEP

timestamp: uint8 = DateTime.Parse("06.09.1993 12:25:31");
Result: uintl = DateTime.Second(timestamp);
// PesaynbTaT: 31

7.3.20. ToLocal

Ilnqa ykazaHHoM MeTKu BpeMeHu co BpemeHem no UTC Bo3BpaLLaeT METKY BPEMEHM C COOTBETCTBY LM
BPEMEHEM B TEKYLLEM 4acCOBOM MosACE.

uint8 DateTime.ToLocal(uint8 utc_time)

MapameTpbl

Mapametp Tun OnucaHue

utc_time uint8 | Metka Bpemenn no UTC.

Bo3aBpaljaemMmoe 3HaueHue

Twvn - uint8.

MeTka BpeMeHu B TEKYLLLIEM YacOBOM TMosice, COOTBETCTBYHOLLasA BpeMeHu utc_time no UTC.

7.3.21. ToString

[ns ykazaHHON METKM BpeMeHV BO3BPaLLaeT AaTy-BpemMs B BUAE CTPOKU.

string DateTime.ToString(uint8 timestamp)
string DateTime.ToString(uint8 timestamp, string format)
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MapameTphbl

Mapametp Tun @ OnucaHue

timestamp | uint8 = MeTka BpemeHu.

format string = OnuMoHanbHbI NapamMeTp.

dopmart faTbl/BpeMeHu, cornacHo KotopoMy 6yaer hopMupoBaTbes cTpoka (cTp. 134).

Bo3BpalwiaemMoe 3Ha4yeHue
Twn - string.

CTpoka, onucbliBaroLas aaty-BpemMs, B yKazaHHOM chopMmaTe unu, ecnu hopmart He ykasaH, B oopmate %d.%m. %Y
%H: %M: %S

NPUMEP

timestamp: uint8 = DateTime.Create(2000, 1, 2, 3, 4, 5, 9);

a: string = DateTime.ToString(timestamp);

// Pe3ynbTaT: "02.01.2000 03:04:05"

b: string = DateTime.ToString(timestamp, "%d/%m/%Y-%H:%M:%S.%f");

// Pe3ynbTaT: "02/01/2000-03:04:05.000000" (cTpoka B yKa3aHHOM ¢opmaTe)

7.3.22. ToUtc

D,l'lﬂ yKB38HHOI7I METKUN BpeMeHU B TEKYyLL,EM HYaCOBOM MoACe BO3BpaLlaeT METKY BpeMeHU C COOTBETCTBYHOLLIUM
BpemeHem no UTC.

uint8 DateTime.ToUtc(uint8 local)

MapameTpbl

Mapametp Tun OnucaHue

local uint8 | MeTka BpeMeHu B TeKYLLLEEM YacOBOM MosiCe.

Bo3BpaliaemMoe 3Ha4yeHue

Twvn - uint8.

MeTka Bpemenn no UTC, cooTBeTCcTBYOLLAs BpeMeHM local B TEKYLLLEEM YacOBOM MosACe.

7.3.23. UtcNow

BozBpaluaet TekyLiee sBpemano UTC.
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uint8 DateTime.UtcNow()

BosBpalwjaemoe 3HayeHue

Twvn - uint8.

MeTka BpemeHu ¢ TekyLum spemeHem no UTC.

7.3.24. Year

Ilnqa yka3aHHOM MEeTKM BpEMEHM BO3BpPALLIAEeT rog.

uint2 DateTime.Year(uint8 timestamp)

MapameTpbl

MapameTtp Tun  OnucaHue

timestamp | uint8 = MeTka BpemMeHu.

BosBpaliaemMoe 3Ha4yeHue

Twvin - uint2.

"op, MeTkn Bpemerun timestamp. 3HayeHune = 1601.

MPUMEP

timestamp: uint8 = DateTime.Parse("06.09.1993 12:00:00");
Result: uint2 = DateTime.Year(timestamp);
// Pe3ynbTaTt: 1993

7.4. dyHkuum TMNa variant

BbI30B BHYTpeHHMX byHKLMIA TMMa variant ocyLLecTBNAeTcA o6palleHMeM K NpocTpaHCTBY UMeH Variant.

PyHKUmMA/rpynna OnucaHune

yHKLMA

Add Bo3Bpaluaetr cymmy [iByX BapuvaHTOB.

And BosBpaluaet nobutoBoe M AByx BapuaHTOB.

DEC Bo3Bpallaet 3HaveHve BapnaHTa, yMeHbLLEeHHoe Ha 1.
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dyHKuuMs/rpynna OnucaHue

YHKUMUI

Div BosBpallaet YacTHOE ABYX BapUaHTOB.

EQ CpaBHvBaeT fBa BapuaHTa aHanorM4Ho onepatopy "paBHo".

From<T> I"pynna doyHKU MR, KOTOpbIE CO3[,al0T 3HAa4YEHNE TUMa variant U3 3Ha4YEHUs1 SNTIEMEHTAPHOIO
TMna.

GE CpaBHuBaeT fBa BapuaHTa aHanornyHo onepartopy "6onblue nnm pasHo".

GT CpaBHuBaeT fBa BapuaHTa aHanornyHo onepartopy "6onbLue”.

INC BosBpalLaeT 3HaveHne BapuaHTta, yBenuyeHHoe Ha 1.

INV BosBpaluaet nobutoByo MHBEPCUIO BapuaHTa.

Is<T> I"pynna yHKLWIA, KOTOpble MPOBEPAIOT, OTHOCMTCSH I 3HAaYeHKe Tvna variant K
3N1IEMEHTapHOMY TUIy.

IsEmpty MpoBepseT, ABNAETCA NIM 3HAYEHUE TuUMna variant MycTbiM.

LE CpaBHUBaeT fBa BapyaHTa aHanornyHo ornepartopy "MeHbLLE Un paBHO".

LogicalAnd BosBpaluaet noruyeckoe N aByx BapuaHToOB.

LogicalOr Bosspaluaet norunyeckoe U oByx BapmaHTOB.

LT CpaBHuBaeT fBa BapyaHTa aHanornyHo onepartopy "MeHbLue".

MayConvertTo<T> | ['pynna pyHKLWIA, KOTOPbIE MPOBEPSAIOT, MOXHO N KOHBEPTUPOBATb 3HAYeHMe Tuna variant

y py y p posep pTVp

B 3J1IEMEHTapHbI TUM.

Mul BosBpaluaet nponseeneHne ABYX BapyHaATOB.

NE CpaBHUBaEeT fBa BapuaHTa aHanornyHo ornepartopy "He paBHO".

NEG Bo3BpallaeT 3HaveHre yKa3zaHHOro BapyaHTa ¢ NpoTUBOMOMOXHbIM 3HAKOM.

NOT BosBpalLlaet normyeckoe oTpuyLaHne yKazaHHOro BapuaHTa.

Or BozBpalyaet no6utoBoe VI aByx BapuaHTOB.

Sub BosBpaluaet pa3HOCTb ABYX BapuaHTOB.

To<T> I"pynna doyHKLUMI, KOTOpbIE A1 3HAaYEeHMA TuUMa variant BO3BpaLLaloT e€ 3HadYeHue,
KOHBEPTUPOBAHHOE B 3/IEMEHTapPHbIN TWM.

Xor BosBepalyaet noburosoe MCKITHOYAIKOLWEE WU oByx BapraHTOB.

Bos BpawlaeT CyMMYy By X BapyaHTOB.
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variant Variant.Add(variant x, variant y)

MapameTpbl

MapameTtp Twun OnucaHue

X variant | MNepBoe cnaraemoe.

y variant | BTopoe cnaraemoe.

Bo3aBpaljaemMmoe 3HaueHue

Twvn - variant.

Cymma x ny. Ecnv Tunbl 3Ha4eHuin HECOBMECTUMbI, BEpHETCA nycToe 3HadveHune (VT_EMPTY).

NMPUMEP

CyM Ma ABYX BapuaHTOB C LeJibiIMU 3Ha4YeHUaAMu:

X: variant = 40;
y: variant = 10;
res: variant = Variant.Add(x, y);
// Pe3ynbTaT: 50

MPUMEP
CYM Ma ABYyX BapuaHTOB C HeCOBMECTUMbIMU 3Ha4YEHUAMU:

X: variant = 40;

y: variant = "10";

res: variant = Variant.Add(x, y);
// Pe3ynbtaTt: VT_EMPTY

7.4.2. And

BosBpallaet nobutosoe 1 AByXx BapuaHTOB.

variant Variant.And(variant x, variant y)

MapameTpbl

MapameTtp Tun OnucaHue

X variant nepBbIVI BapnaHT. [lonxeH uMmeTb L,enouYnCcneHHoe 3Ha4YeHne.

y variant | BTopoii BapuaHT. [JonxeH UMeTb LLenodmcIieHHoe 3HauYeHue.
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Bo3aBpaljaemMmoe 3HaueHue

Twvn - variant.

MobutoBoe N napameTpoB x ny. Ecnu ntoboli 3 napaMeTpoB COAEPXKUT HE LLIENOUNUCIIEHHOE 3HAYEHNEe, BEPHETCSA
nyctoe 3HadeHue (VT_EMPTY).

MPUMEP
MobutoBoe U ABYX BapmnaHToB C L eNmTo4YnUCieHHbIMN 3Ha4YEHNAMU:

X: variant = 12; // B ABOMYHOW 3anucu - 1100
y: variant = 21; // B pBouyHOW 3anucu - 10101
res: variant = Variant.And(x, y);

// Pe3synbTaT: 4 (B ABOWYHOIN 3anucu - 100)

MPUMEP

Mo6uToBoe M nBYX BapuaHTOB C HECOBMECTUMbIMU 3HAYEHUAMMU:

X: variant 12;

y: variant = 1.9;

res: variant = Variant.And(x, y);
// Pe3ynbTaTt: VT_EMPTY

7.4.3. DEC

Bosspau.l,aeT 3Ha4YeHune BapuaHTa, yMeHbLUEeHHOE Ha 1.

variant Variant.DEC(variant x)

MapameTpbl

Mapametp Tun OnucaHue

X variant BapMaHT. LonxeH umeTb LenoYncneHHoe 3Ha4YeHne.

Bo3aBpaljaemMmoe 3HaueHue

Twvn - variant.

3HayeHue X, YyMeHbLLEHHOE Ha 1. ECNn X UMEET He LIeNoYMCIIEHHbIN TUM, BEpPHETCA nycToe 3HadveHne (VT_EMPTY).

7. PYHKUNW



A3bIK SEPLATFORM.OM. OBLUEE OMUCAHUE 113

MPUMEP

X: variant = 15;
res: variant = Variant.DEC(x);
// Pe3ynbTaT: 14

NPUMEP

X: variant = 2.5;
res: variant = Variant.DEC(x);
// Pe3ynbtaTt: VT_EMPTY

7.4.4. Div

BozBpaluaet YacTHoe AByX BapuMaHTOB.

variant Variant.Div(variant x, variant y)

MapameTpbl

MapameTtp Tun OnuncaHue

X variant = denumoe.

y variant = Jenutens.

BosBpaliaemMoe 3Ha4yeHue

Twvn - variant.

YacTHoe x ny. Ecnu 3HaueHns LenoyncnenHble, BEpHETCS Lienasi YacTb OT AeneHus. Ecnu Tunbl 3HaueHuin
HECOBMECTMMbI, BEpHETCA NycToe 3HadeHne (VT_EMPTY).

NPUMEP

YacTHoe O0BYX BapnaHTOB C UeJibIMU 3Ha4YEHNAMU:

X: variant

45;
y: variant = 10;
res: variant = Variant.Div(x, y);
// Pe3synbTaT: 4
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MPUMEP

YacTHoe OBYX BapnaHTOB C BeLWeCTBEHHbIMU 3HAaYEHNAMI:

X: variant

45.0;
y: variant = 10.9;
res: variant = Variant.Div(x, y);
// Pe3ynbTaTt: 4.5

MPUMEP
YacTtHoe O0BYX BapnaHToB C HECOBMECTUMbIMU 3HAYEHNAMMN:

X: variant = 40;

y: variant = "10";

res: variant = Variant.Div(x, y);
// Pe3ynbtaTt: VT_EMPTY

7.4.5. EQ

CpaBHvBa€eT [Ba BapyaHTa aHanorm4yHo oneparTopy "paBHo".

variant Variant.EQ(variant x, variant y)

MapameTpbl

MapameTtp Tun OnuncaHue

X variant | [lepBbli BapuaHT.

y variant = BTopow BapuaHT.

BosBpaliaemMoe 3Ha4yeHue

Twvn - variant.

PesynbTaT cpaBHEHNA X == y:
> true - ecnv onepauusi ICTUHHA AN 3HAYEHWN.

> false - ecnu onepauus NoxHa Ana 3Ha4eHni.

> VT_EMPTY - ecnu 3Ha4yeHns HeCpaBHUMbI Ui OAUH U3 onepaHaos - nyctoe 3Hadenve (VT_EMPTY).
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MPUMEP

X: variant

y: variant

res:

40;
40.0;

variant = Variant.EQ(x, y);

// Pe3ynbTaT: true

NPUMEP

X: variant
y: variant

res:

40;
"a0";

variant = Variant.EQ(x, y);

// Pe3ynbTaTt: VT_EMPTY

7.4.6. From<T>

prnna q)yHKLl,MI7I, KOTOpble CO34al0T 3Ha4YeHne Tvna variant U3 3HaYeHUA aNeMeHTapHoro Tuna.

variant
variant
variant
variant
variant
variant
variant
variant
variant
variant
variant
variant

Variant.

Variant

Variant.

Variant

Variant

Variant.

Variant

MapameTpbl

FromIntl(intl x)

.FromInt2(int2 x)
Variant.
Variant.

FromInt4(int4 x)
FromInt8(int8 x)
FromUint1(uintl x)

.FromUint2(uint2 x)
Variant.
.FromUint8(uint8 x)

FromUint4(uint4 x)

FromFloat(float x)

.FromDouble(double x)
Variant.
Variant.

FromBool(bool x)
FromString(string x)

MapameTtp Tun

OnucaHue

BCe KpoMme variant | 3HauyeHue, KoTopoe 6YAeT NPUCBOEHO BapuaHTy.

Bo3aBpalwaeMoe 3HaueHue

Twvn - variant.

BapuaHT (3HauyeHune Tvna variant), UMEeIoLLUIN 3HaYEHME X.
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MPUMEP

Co3zpaatb nepemMeHHyto Tuna variant 3 NnepeMeHHON 3f1IeEMEHTapHOro Tuna uint1:

X1: uintl = 100;
V1: variant = Variant.FromUintl(X1);

NMPUMEP

Co3zpaatb nepemMeHHyto Tuna variant U3 NnepeMeHHON 3J1IEMEHTapHOro Tuna int4:

X2: int4 = 12300655;
V2: variant = Variant.FromInt4(X2);

MPUMEP
Co3paTtb NnepeMeHHyto Tvna variant U3 NepemMeHHoN 3neMmeHTapHoro Tuna double:

X3: double = 345.543333;
V3: variant = Variant.FromDouble(X3);

NMPUMEP
Co3zpgatb NepeMeHHyto TUna variant U3 nepemMmeHHON 3f1ieMeHTapHoro Tvna string:

X4: string = "my string";
V4: variant = Variant.FromString(X4);

NMPUMEP
Co3zpatb NepeMeHHyto Tuna variant U3 nepemeHHoIN anieMeHTapHoro Tvna bool:

X5: bool = false;
V5: variant = Variant.FromBool(X5);

7.4.7. GE

CpaBHvBaeT [iBa BapyaHTa aHanorMyHo onepatopy "GorbLue uiu paBHo".

variant Variant.GE(variant x, variant y)

MapameTpbl

Mapametp Tun OnucaHue

X variant | [epBbI BapuaHT.
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MapameTp Tun OnucaHue

y variant | BTopon BapuaHT.

Bo3aBpaljaemMmoe 3HaueHue

Twvn - variant.

PesynbTaT cpaBHeHUA x >=y:
> true - ecnu onepaumsa UICTUHHA NS 3HAYEHWUIA.
> false - ecnu onepauua noxHa onsa 3Ha4YeHun.
> VT_EMPTY - ecnu 3Ha4eHns HECPaBHMMbI UITM OAMWH U3 ONepaHaoB - nycToe 3HadeHune (VT_EMPTY).

NPUMEP

X: variant = 40;

y: variant = 40.0;

res: variant = Variant.GE(x, y);
// Pe3ynbTaT: true

NPUMEP

X: variant = 40;

y: variant = "40";

res: variant = Variant.GE(x, y);
// Pe3ynbTaTt: VT_EMPTY

7.4.8.GT

CpaBHuBaeT Ba BapyaHTa aHanorm4Ho onepatopy "6onbiue".

variant Variant.GT(variant x, variant y)

MapameTphbl

MapameTtp Tun OnucaHue

X variant | [epBbIi1 BApUaHT.

y variant = BTopow BapuaHT.

Bo3BpauiaemMoe 3Ha4yeHue

Twvn - variant.
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PesynbTaT cpaBHeHus x > y:
> true - ecnu onepauma UCTUHHA A9 3HAaYEHWIA.
> false - ecnu onepauua noxHa ons 3Ha4eHuN.
> VT_EMPTY - ecnu 3Ha4yeHns HECpaBHUMbI UM OAVH U3 OnepaHaoB - nycToe 3Hadenve (VT_EMPTY).

NPUMEP

X: variant = 40;

y: variant = 40.90;

res: variant = Variant.GT(x, y);
// Pe3ynbtaT: false

NPUMEP

X: variant 40;

y: variant "40";

res: variant = Variant.GT(x, y);
// Pe3ynbtaTt: VT_EMPTY

7.4.9. INC

BosBpallaet 3HaueHre BapyaHTa, yBenmyeHHoe Ha 1.

variant Variant.INC(variant x)

MapameTpbl

MapameTtp Tun OnucaHue

X variant BapmaHT. [onxeH umeTb LenoYncneHHoe 3HauYeHne.

BosBpaliaemMoe 3Ha4yeHue

Twvn - variant.

3HaueHue X, yBenunyeHHoe Ha 1. Ecnu x uMeeT He LenoYmncreHHbin TUM, BEpHETCA nycToe 3HadeHune (VT_EMPTY).

MPUMEP

X: variant = 15;
res: variant = Variant.INC(x);
// Pe3ynbTaT: 16
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MPUMEP

X: variant = 2.5;
res: variant = Variant.INC(x);
// Pe3ynbTaTt: VT_EMPTY

7.4.10. INV

BosBpau.l,aeT I'I06I/ITOByI'O WHBEPCUIO BapuaHTa.

variant Variant.INV(variant x)

MapameTpbl

Mapametp Tun OnucaHue

X variant | BapwvaHT. [JonxeH umeTtb 6€33HaK0BOE LLeNoe 3Ha4YeHme.

Bo3BpaliaeMoe 3Ha4yeHue

Twvn - variant.

Mo6uToBas nHBepcusa BapraHTa x. Ecnm x umeeT He 6e33HaKoBbIN LLENbIN TUM, BEPHETCA NycToe 3HaveHne (VT_

EMPTY).

MPUMEP
MobuTtoBas MHBEpPCUA 6e33HaKoBOro LieNnoro 3Ha4yeHus:

x: variant = Variant.FromUint1(99); // B pBou4Ho# 3anucu - 01100011
res: variant = Variant.INV(x);
// Pe3ynbTaT: 156 (B ABOMYHOW 3anucu - 10011100)

MNPUMEP
MobutoBas nHBepcus He 6€33HaAKOBOrO LLeNoro 3Ha4YeHs:

X: variant = 1.15;
res: variant = Variant.INV(x);
// Pe3ynbtaTt: VT_EMPTY

7.4.11. Is<T>

I"pynna hyHKLMIA, KOTOpbIE NPOBEPSILOT, OTHOCUTCS JTX 3HAYEHWE TUMa variant K 3fIeMeHTapHOMY Tury.
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bool Variant.IsIntl(variant x)
bool Variant.IsInt2(variant x)
bool Variant.IsInt4(variant x)
bool Variant.IsInt8(variant x)
bool Variant.IsUintl(variant x)
bool Variant.IsUint2(variant x)
bool Variant.IsUint4(variant x)
bool Variant.IsUint8(variant x)
bool Variant.IsFloat(variant x)
bool Variant.IsDouble(variant x)
bool Variant.IsBool(variant x)
bool Variant.IsString(variant x)

MapameTphbl

MapameTtp Tun OnucaHue

X variant | BapuaHT, KoTopblii 6yaem NpoBepsiTb.

Bo3BpalwiaemMoe 3Ha4yeHue

Twvn - bool.

true - ecnu 3Ha4eHne BapmaHTa X ABMIAETCA 3HAYEHNEM IJNIEMEHTAPHOIO TUMA; false - ecnu He aBngeTcs.

MPUMEP
MpoBepuTb COOTBETCTBYET /N NEPEMEHHas Tuny uint1:

X1: variant = 25;
Resultl: bool = Variant.IsUint1(X1);
// Pe3ynbTaT: true

NMPUMEP

lMpoBepnTb, COOTBETCTBYET 1M NepeMeHHas Tvny float:

X2: variant = "my string";
Result2: bool = Variant.IsFloat(X2);
// Pe3ynbtaT: false

7.4.12. IsEmpty

I'IpOBepﬂeT, ABMAETCA 1M 3HaYeHne Tuna variant nyCTbIM.

bool Variant.IsEmpty(variant x)
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MapameTphbl

MapameTtp Tun OnucaHue

X variant | BapuaHT, KoTopblii 6yaem NpoBepsiTb.

Bo3BpalwiaemMoe 3Ha4yeHue

Twvn - bool.

true - ecnu 3Ha4yeHue BapvaHTa x nyctoe (VT_EMPTY); false - ecnu He nycToe.

NPUMEP

x: variant; // nepemeHHasa Tuna variant 6e3 uHuumanuzaumm (VT_EMPTY)
Result2: bool = Variant.IsEmpty(x);
// Pe3ynbTaT: true

7.4.13. LE

CpaBHVBaeT [iBa BapyaHTa aHanorMyHo onepaTopy "MeHbLLE Uiu paBHO".

variant Variant.LE(variant x, variant y)

MapameTpbl

MapameTtp Tun OnucaHue

X variant | [lepBbli BApuaHT.

y variant | BTopon BapuaHT.

Bo3aBpaljaemMmoe 3HaueHue

Twvn - variant.

PesynbTaT cpaBHeHUA x <= y:
> true - ecnu onepauma UICTUHHA NS 3HAYEHWUIA.
> false - ecnu onepauua noxHa onsa 3Ha4YeHUN.
> VT_EMPTY - ecnu 3Ha4yeHns HECPaBHMMbI UM OAMH U3 ONepaHaoB - nycToe 3HadeHune (VT_EMPTY).
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MPUMEP

X: variant

y: variant

res: variant
// Pe3ynbTaT:

40;

40.0;

= Variant.LE(x, y);
true

NPUMEP

X: variant = 40;

y: variant =
res: variant
// Pe3ynbTaT:

"40";
= Variant.LE(x, y);
VT_EMPTY

7.4.14. LogicalAnd

Bosspau.l,aeT nornyeckoe OBYX BapnaHTOB.

variant Variant.LlLogicalAnd(variant x, variant y)

MapameTpbl

Mapametp Tun OnucaHue

X variant | [epBblin BapuaHT. [JonxeH nmeTb 3HayeHne Trna bool.

y variant | Btopon BapyaHT. [JonxeH umeTtb 3HayeHue Tuna bool.

Bo3Bpallaemoe 3Ha4yeHue

Twvn - variant.

Jornyeckoe M napameTtpoB x 1y. Ecnu nio6oii 3 napameTpoB COAEepXUT 3HaYeHne He Tuna bool, BepHETCA nycToe

snHauene (VT_EMPTY).

NPUMEP

Jlornueckoe U pByx BapmMaHTOB C TOrM4eCKUMM 3HAYEHNSMU:

Xx: variant = true;
y: variant = false;

res: variant
// Pe3ynbTaT:

= Variant.LogicalAnd(x, y);

false
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MPUMEP

JTornyeckoe N gByx BapMaHTOB C HECOBMECTUMbIMUW 3HAYEHUSAMMU:

X: variant = true;

y: variant = 1;

sum: variant = Variant.LogicalAnd(x, y);
// Pe3ynbTaTt: VT_EMPTY

7.4.15. LogicalOr

BoszBpaluaet norudeckoe NI oByx BapraHTOB.

variant Variant.LogicalOr(variant x, variant y)

MapameTpbl

Mapametp Tun OnucaHue

X variant | [epBbIi BapuaHT. [JonxeH nMmeTb 3Ha4eHue Tuna bool.

y variant | Btopon BapuaHT. [JornxeH umeTtb 3HayeHune Tuna bool.

BosBpalwjaemoe 3HayeHue

Twvn - variant.

JNornyeckoe UJTN napameTpoB x 1 y. Ecnu nto6oi n3 napameTpoB coaepXnT 3HadeHne He Tuna bool, BepHéTCSA
nyctoe 3HadeHue (VT_EMPTY).

MNPUMEP
Jlornyeckoe UJTN pByx BapnaHTOB C NOMMYECKUMU 3HAYEHUSMU:

Xx: variant = true;
y: variant = false;
res: variant = Variant.LogicalOr(x, y);
// Pe3ynbTaT: true

MNPUMEP
TNornyeckoe UJTN aByx BapnaHTOB C HECOBMECTUM bIMU 3HAYEHNAMMU:

X: variant true;
y: variant = 1;
res: variant = Variant.LogicalOr(x, y);

// Pe3ynbTaTt: VT_EMPTY
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7.4.16. LT

CpaBHvBaeT fBa BapnaHTa aHanorm4yHo onepaTopy "MeHbLue".

variant Variant.LT(variant x, variant y)

MapameTpbl

MapameTtp Tun OnuncaHue

X variant | [epBbli BapuaHT.

y variant = BTopow BapuaHT.

BosBpaliaemMoe 3Ha4yeHue

Twvn - variant.

PesynbTaT cpaBHEHUA X < y:
> true - ecnu onepauma UICTUHHA ANA 3HAYEHUN.
> false - ecnu onepauus NoxHa Ana 3Ha4eHni.

> VT_EMPTY - ecnu 3Ha4yeHns HecpaBHUMbl Ui OAWH U3 OnepaHaoB - nyctoe 3Hadenve (VT_EMPTY).

NPUMEP

X: variant = 40;

y: variant = 40.90;

res: variant = Variant.LT(x, y);
// Pe3ynbTaTt: false

NMPUMEP

X: variant = 40;

"40";

res: variant = Variant.LT(x, y);
// Pe3ynbTaTt: VT_EMPTY

y: variant

7.4.17. MayConvertTo<T>

I"pynna dyHKLMIA, KOTOPbIE NPOBEPSIOT, MOXHO ST KOHBEPTUPOBAaTbL 3HAYEHNe TMMa variant B 311eMeHTapHbI A TWM.

uintl Variant.MayConvertToIntl(variant x)
uintl Variant.MayConvertToInt2(variant x)
uintl Variant.MayConvertToInt4(variant x)
uintl Variant.MayConvertToInt8(variant x)
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uintl Variant.MayConvertToUintl(variant x)
uintl Variant.MayConvertToUint2(variant x)
uintl Variant.MayConvertToUint4(variant x)
uintl Variant.MayConvertToUint8(variant x)
uintl Variant.MayConvertToFloat(variant x)
uintl Variant.MayConvertToDouble(variant x)
uintl Variant.MayConvertToBool(variant x)

uintl Variant.MayConvertToString(variant x)

MapameTphbl

MapameTtp Tun OnucaHue

X variant | 3HayeHue, A1 KOToporo 6yAem NPoBepPsTb BO3MOXHOCTb KOHBEPTaLLWN.

Bo3BpalwiaemMoe 3Ha4yeHue

Twvin - uint1.

OpfHO 13 3HaYEHWA:
> 0x00 (MAY_CONVERTED) - koHBEpTaLMA BO3MOXHA.
> 0x80 (CAN_NOT_CONVERTED) - koHBepTaLNA HEBO3MOXHA.
> 0x01 (MAY_CONVERTED_WITH_LOSS) - BO3MOXHa KOHBEPTALMA C NOTEPEN TOYHOCTU.
> 0x02 (MAY_CONVERTED_WITH_CUT) - BO3MOXHa KOHBEPTaLMA C 0O pe3Ko.

Ecnn ogHoBpemeHHO BO3MOXHa KOHBEPTALLUSA ¢ 00pe3Koi 1 noTepeit To4HoCTU, To BepHeTcs 0x02 (MAY _
CONVERTED_WITH_CUT) - BO3MOXHa KOHBEpPTaLLUA C 0Ope3KOo.

NMPUMEP
MpoBepsieM, MOXHO JIN KOHBEPTMPOBaTb 3HayeHue B int1:

V1: variant = 128;
ResultConvert: uintl = Variant.MayConvertToInt1(V1);
// Pe3ynbTaT: Ox02 - BO3MOXHa KOHBepTauua c obpe3koi (mo 127)

MPUMEP
HDOBepﬂeM, MOXHO 11 KOHBEPTUPOBATb 3HA4YeHWE B int1

V2: variant = 999.089f;
ResultConvert: uintl = Variant.MayConvertToInt1(V2);
//Pe3ynbTaT: Ox01 - BO3MOXHA KOHBepTauus C noTepei ToyHocTu (Ao 100)
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MPUMEP

MpoBepsieM, MOXHO JI KOHBEPTMPOBATb 3HAYEHME B string:

V3: variant = "Moa cTpoka";
ResultConvert: uintl = Variant.MayConvertToString(V3);
// Pe3ynbTaT: Ox00 - KOHBepTaLusA BO3MOXHa

NMPUMEP
MpoBepsieM, MOXHO I KOHBEPTMPOBaTb 3Ha4YeHe B uint1:

V3: variant = "Mosa cTpoka";
ResultConvert: uintl = Variant.MayConvertToUint1(V3);
// Pe3ynbTaT: Ox80 - KOHBepTauuMA HEBO3MOXHA (CTpPOKY Henb3A KOHBEpPTUPOBATb B YUC/O)

NPUMEP

lMpoBepsieM, MOXHO 1M KOHBEPTMPOBaTb 3HaYeHune B bool:

V4: variant = true;
ResultConvert: uintl = Variant.MayConvertToBool(V4);
// Pe3ynbTaT: Ox00 - KOHBepTauuAa BO3MOXHaA

7.4.18. Mul

BosBpalLaeT npov3BeaeH1e AByX BapyHaTOB.

variant Variant.Mul(variant x, variant y)

MapameTphbl

MapameTtp Tun OnucaHue

X variant | MepBblii MHOXUTEb.

y variant | BTopon MHOXUWTENb.

Bo3BpaliaemMoe 3Ha4yeHue

Twvn - variant.

MpounzBeneHue x ny. Ecnum Tunbl 3Ha4EHU HECOBMECTUMBbI, BEpPHETCA nycToe 3HadveHne (VT_EMPTY).
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MPUMEP

I'Ipomase.u.eHme OBYX BapunaHTOB C LeflbIMN 3Ha4YEeHNAMMU:

X: variant

40;

y: variant = 10;

res: variant = Variant.Mul(x, y);
// Pe3ynbTaTt: 400

MPUMEP
M pousseneHune AByx BapmaHToB C HECOBMECTUMbIMU 3HAYEHNAMMN:

X: variant = 40;

y: variant = "10";

res: variant = Variant.Mul(x, y);
// Pe3ynbtaTt: VT_EMPTY

7.4.19. NE

CpaBHvBaeT fBa BapnaHTa aHanorm4Ho ornepaTopy "He paBHO".

variant Variant.NE(variant x, variant y)

MapameTpbl

MapameTtp Tun OnuncaHue

X variant | [lepBbli BapuaHT.

y variant = BTopow BapuaHT.

BosBpaliaemMoe 3Ha4yeHue

Twvn - variant.

PesynbTtat cpaBHeHus x 1= y:
> true - ecnv onepauusi ICTUHHA AN 3HAYEHWN.

> false - ecnu onepauus NoxHa Ana 3Ha4eHni.

> VT_EMPTY - ecnu 3HayeHns HeCpaBHUMbl Ui OAUH U3 OnepaHaoB - nyctoe 3Hadenve (VT_EMPTY).
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MPUMEP

X: variant

40;

y: variant = 40.9;

res: variant = Variant.NE(x, y);
// Pe3ynbTaTt: false

NPUMEP

X: variant = 40;

y: variant = "40";

res: variant = Variant.NE(x, y);
// Pe3ynbTaTt: VT_EMPTY

7.4.20. NEG

BoszBpaluaeT 3HaueHune YKa3aHHOro sapmaHTta C npoTnBONOSIOXHbIM 3HAaKOM.

variant Variant.NEG(variant x)

MapameTpbl

Mapametp Tun OnucaHue

X variant | BapuaHt. [JonxeH MeTb YNCIOBOE 3HaYEHMe.

BosBpalwjaemoe 3HayeHue

Twvn - variant.

3HayeHue x C NPOTUBOMONOXHBLIM 3HAKOM. ECnu x UMeeT He UNCNOBON TuM, BepHETCA nycToe 3HadveHue (VT_
EMPTY).

NPUMEP

X: variant = 0.1;
res: variant = Variant.NEG(x);
// Pe3ynbTaT: -0.1

NPUMEP

X: variant = true;
res: variant = Variant.NEG(x);
// PesynbTaTt: VT_EMPTY
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7.4.21. NOT

BosBpalliaeT formieckoe oTpuLaH1e yKasaHHOro BapuaHTa.

variant Variant.NOT(variant x)

MapameTpbl

MapameTtp Tun OnuncaHue

X variant | BapuaHT. [JonxeH nmeTb 3HayeHue Tuna bool.

Bo3BpaliaemMoe 3Ha4yeHue

Twvn - variant.

Jlornyeckoe oTpuLlaHue BapvaHTa x. Ecnuv x umeeT Tmn 3Ha4yeHus He bool, BepHETCs nycToe 3HayeHune (VT_EMPTY).

MPUMEP
JTornyeckoe oTpulaHue BapuaHTa C JIOorM4eCKM 3Ha4eHneM:

X: variant = true;
res: variant = Variant.NOT(x);
// Pe3ynbTaTt: false

MPUMEP
JTornyeckoe oTpuuaHune BapmaHTa He C JIOrM4eCKM 3Ha4yeHneM:

X: variant = 1;
res: variant = Variant.NOT(x);
// Pe3ynbTaTt: VT_EMPTY

7.4.22. Or

BosBpalaet nobutosoe NI/ aByx BapuaHTOB.

variant Variant.Or(variant x, variant y)

MapameTpbl

Mapametp Tun OnucaHue

X variant I'IepBb||71 BapuaHT. [onxeH umeTb L,enoYncneHHoe 3HadYeHme.
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MapameTp Tun OnucaHue

y variant | BTopoii BapuaHT. [JonxeH UMeTb LienodmcIieHHoe 3HauYeHue.

Bo3aBpaljaemMmoe 3HaueHue

Twvn - variant.

Mo6utoeoe N1 napameTpoB x 1 y. Ecnu nto6oi n3 napaMmeTpoB COAEPXUT He LIENOYMNCIEHHOE 3HaYeHne, BEpHETCS
nyctoe 3HadeHue (VT_EMPTY).

MNPUMEP
Mobutosoe NI oByx BapuaHTOB C LLENOYUCITEHHBIMUW 3HAYEHUSIMU:

X: variant = 12; // B ABOMYHOW 3anucu - 1100

y: variant = 21; // B pBouyHOW 3anucu - 10101
res: variant = Variant.Or(x, y);

// Pe3ynbTat: 29 (B ABOMYHOW 3anucu - 11101)

MPUMEP

Mobutosoe NI aByx BapuaHTOB C HECOBMECTUMbIMUN 3HAYEHUAMMU:

X: variant 12;
y: variant = 1.9;
res: variant = Variant.Or(x, y);

// Pe3ynbTaTt: VT_EMPTY

7.4.23. Sub

Bosspau.l,aeT pPa3HOCTb ABYX BapuaHTOB.

variant Variant.Sub(variant x, variant y)

MapameTpbl

Mapametp Tun OnucaHue

X variant = YMeHbLLaemoe.

y variant = Bbluntaemoe.

Bo3sBpalwjaemoe 3HayeHue

Twvn - variant.

Pa3HocTb x - y. Ecnum Tvnbl 3Ha4eHUn HecoBMeCTUMBI, BEpHETCA nycToe 3Hadenne (VT_EMPTY).
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MPUMEP

PasHocTb OBYX BapnaHTOB C LeflbIMN 3Ha4YEeHNAMU:

X: variant

40;
y: variant = 10;
res: variant = Variant.Sub(x, y);
// Pe3ynbTaTt: 30

MPUMEP
Pa3HocTb O0BYX BapnaHToB C HECOBMECTUMbIMU 3HAYEHNAMMN!

X: variant = 40;

y: variant = "10";

res: variant = Variant.Sub(x, y);
// Pe3ynbtaTt: VT_EMPTY

7.4.24. To<T>

I"pynna yHKLMIA, KOTOpbIe AJsi 3HA4YEHWs TUNa variant BO3BpaLLatloT eé 3HaYeHne, KOHBEPTUPOBAHHOE B
ar1ieMeHTapHbI TUM.

intl Variant.ToIntl(variant x, intl def_value)

int2 Variant.ToInt2(variant x, int2 def_value)

int4 Variant.ToInt4(variant x, int4 def_value)

int8 Variant.ToInt8(variant x, int8 def_value)

uintl Variant.ToUintl(variant x, uintl def_value)
uint2 Variant.ToUint2(variant x, uint2 def_value)
uint4 Variant.ToUint4(variant x, uint4 def_value)
uint8 Variant.ToUint8(variant x, uint8 def_value)
float Variant.ToFloat(variant x, float def_value)
double Variant.ToDouble(variant x, double def_value)
bool Variant.ToBool(variant x, bool def_value)
string Variant.ToString(variant x, string def_value)

MapameTpbl
MapameTtp Tun OnuncaHue
X variant BapuaHT, KOTOopbI HYXXHO KOHBEPTUPOBATb.

def_value | Bce Kpome variant = 3HaueHue, KOTopoe BEpHETCS, eClIN KOHBEPTMPOBaTb HE MOMyunTCS.

BosBpaliaemMoe 3HayeHue

Twvn - 3aBUCHT OT (PyHKLUN.
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3HaueHne BapuaHTa X, anBep,éHHoe K 3fIieMEeHTapHOMY Tuny, def_value - ecnun KoHBEPTMPOBATL HE nony4yunTcA.

NMPUMEP
KoHBepTMpoBaTh NepeMeHHyo TUMa variant B NepeMeHHy0 351IeMeHTapHOro Tuna uint1:

V1: variant = 120;
Resultl: uintl = Variant.ToUint1(V1, 0);

MNPUMEP
KoHBepTMpoBaTh NepeMeHHyto TUna variant B nepemMeHHyto Tuna float:

V2: variant = 999.089f;
Resultl: float = Variant.ToFloat(Vv2, 0.0f);

MPUMEP
KOHBepTI/IpOBaTb nepemMeHHyo Tuna variant B nepemMeHHyto Tuna string:

V3: variant = "Mos cTpoka";
Result2: string = Variant.ToString(V3, "");

MPUMEP
KoHBepTnpoBaTh NepeMeHHy0 TUna variant B nepemeHHyto Tuna bool:

V4: variant = true;
Result3: bool = Variant.ToBool(V4, false);

7.4.25. Xor

BosBpalaet nobutrosoe MCKITKOYAIOLLEE UITN oByx BapnaHTOB.

variant Variant.Xor(variant x, variant y)

MapameTpsbl

Mapametp Tun OnucaHue

X variant | [epBbl BapyaHT. [JOnXeH UMEeTb LLeN0OYUCIIEHHOE 3HAYEHNE.

y variant | BTopoii BapuaHT. [JonXeH MMeTb LiefI04MCIIEHHOE 3HaYeHue.

Bo3BpalwiaemMoe 3Ha4yeHue

Twvn - variant.
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Mo6utosoe MCKITHOYARKWEE NI napameTtpos x 1 y. Ecnu nio6oi n3 napameTpoB COLEPXMUT HE LLENOYMCIIEHHOE
3HayeHune, BepHETcA nycToe 3HadveHue (VT_EMPTY).

MPUMEP
Mo6utoeoe NCKITHOYAIOLWEE NIV aByx BapyaHTOB C LLeNOYUCIIEHHBIMMW 3HAYEHUAMU:

x: variant = 12; // B pBou4HOW 3anucu - 1100

y: variant = 21; // B pBou4HoOW 3anucu - 10101
res: variant = Variant.Xor(x, y);

// Pe3ynbTaT: 25 (B ABOMYHOW 3anucu - 11001)

MNPUMEP
Mo6wuTtoBoe NI pBYX BapyaHTOB C HECOBMECTUMbIMUN 3HAYEHUAMMU:

X: variant 12;
y: variant = 1.9;
res: variant = Variant.Xor(x, y);

// Pe3ynbTaTt: VT_EMPTY
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8. MpunoxeHums

A3bIK SEPLATFORM.OM. OBLLEE ONMNCAHUNE

MpunoxeHue A: dopmaT AaTbl/BpEeMEHHU

B HekoTopbIx yHKLMAX 06paboTKn BpeMeHU MOXHO YKa3aTb hopMaT, COrnacHo KoTopomy 6yaet chopMmupoBatbcs
unu pa3bupaTtbcsi CTPoKa, onucbiBatoLan aaty/spems. dopmat npeactaBnseT coboi CTPOKY, B KOTOPON C
NoMoLLbio dhraroB (popmMaTUpoBaHUsA ONMCaHO pacronoXeHne KOMMOHEHTOB AaThl/BpEMEHN B CTPOKE.

Onarn ¢opmMaTUpOBaHUS

®nar OnucaHue Mpumep

%a CoKpalLE&HHOe Ha3BaHWe OHA Heaenu. KMH» —
noHeaenbHUK

%A HazBaHwne aHs Hegenu. «MOHeAeNbHUK»
— MOHeA.EeNbHUK

%b CokpaléHHoe Ha3BaHWe Mecsua. «AHB» — SIHBApb

%B HasBaHune mecsua. «fIHBapb» —
sIHBapb

%cC MpuHATOE NpeaAcTaBneHne AaTbl/BPEMEHUN B TEKYLLEN NTOKanMu.

%C MepBbie aBe undpbl B 3anucu roga. 2015 — «20»

%d Hata mecsauya ot 01 oo 31. «@1» — 1y4ucno
«15» — 15 4mucno

%D AHanornyeH %m%d%y.

%e AHanorunyeH %d, Ho BeayLL Wil HONMb 3aMeHsieTcs Ha npoben. « 1» — 14ucno
«20» — 20 yucno

%f [poGHble Aonu CeKyHAbl, OTOOpaxatTCs Aaxe eCnv paBHbl HYIH0. «
12:30:15.000000
»

%F [ pobHble Aonu cekyHapl, 0TO6paxaloTCs TONMbKO €CN HE paBHbI HYIO. «12:30:15»
«
01:02:03.012345
»

%h AHanornyeH %b.

%H Yac ot 00 go 23.

%l Yac ot 01 go 12. «20» — 8

%j Howmep goHa B rogy ot 001 go 365 (Bcerna npeanonaraercs, YTo rof, BUCOKOCHbIN). «960» — 29

hespans
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®dnar  OnucaHune

Mpumep

%k Yac ot 0 go 23.

%l Yacor 1 00 12.

%m | Homep mecsaua ot 01 go 31.

«@1» — AHBapb

%M | MuHyTbl 0T 00 o 59.

%s CeKkyHabl, BKntoYyasi ApobHble [oMNN CeKyHA,.

«59.000000»

%S CeKyHapbl.

«59»

%T Bpems B 24-yacoBoi HoTauun. kBuBaneHTHo %H:%M:%S.

«12:30:00»

%u Homep gHsA Hegenn oT 1 oo 7, rae 1 - noHeQenbHUK.

«2» — BTOPHUK

%U Homep Hepenu B rogy ot 00 o 53. MNepBoe BockpeceHbe B rofly CHMTaeTCs nepsbiM
AHém Hepenu 01. Ecnu rog HaunHaeTcs He ¢ BOCKpeceHbs, IHU [0 NepBOro
BOCKpeceHbsl cuutatoTcs Hegenen 00.

%V Homep Hepenu B hopmate ISO 8601:1988, 3HaueHue B granasoHe ot 01 go 53.
Hepeneni 01 cuntaetca nepeas Hefens siHBaps, B KOTOPOA MUHUMYM 4 [ HS
OTHOCSAITCS K 9TOMY rofly; €Crniv MeHbLL e - NEPBON cCUMTaETCA cneaytoLlas 3a Hew

Hepens.

%w Howmep gHa Hepenuv ot 0 fo 6, rae 0 - BocKpeceHbe. «1» —
noHeaenbHUK

%W | Homep Hepenu B rogy ot 00 fo 53, rae noHeAenbHYK - 3TO NepBbIN AeHb Hegenun 01.

%X ®dopmart gatbl, NPUHATLIN ONK TEKYLLE NoKanu. en_us —
«10/31/2005»
ru_ru—
«31.10.2005»

%y [Be undpsbl ropa. «@1» — 2001

%Y YeTbipe undpbl roga. «2001» — 2001

Mpumepsl
> %Y-%B-%d — «2005-anpenb-01»
> %Y%m%d — «20050401»
> %Y-%m-%d %H:%M:%S%F — «2005-01-02 12:30:00»

8. MPUITOXEHNA



136 A3bIK SEPLATFORM.OM. OBLIEE OMUCAHUE

NcTopusa usmeHeHui

1.1

B aTOI BEpCUM - TONIbKO BHY TPEHHME M3MeEHEHUSs. PYHKLMOHANbHbIX MU3MEHEHUI HET.

1.1.1

B aTon BEpCun - TOJIbKO BHYTPEHHNE USMEHEHUA. CDyHKLI,I/IOHaJ'I bHbIX NU3MEHEHWI HET.

1.1.2

B aton BepCun - TOJNTbKO BHYTPEHHNE USMEHEHUA. CDYHKLI,VIOHaJ'I bHbIX N3MEHEHWI HET.

1.1.3

B 31O BEpCUM - TONBKO BHY TPEHHWNE N3MEHEHUS. DYHKLIMOHANbHBIX U3MEHEHWUI HET.

1.1.4

B aton BEepCun - TOJIbKO BHY TPEHHNE U3MEHEHUA. qDyHKLI,I/IOHaJ'I bHbIX NU3MEHEHWI HET.

N3meHeHus AOKYMEeHTaLuuu

Pepakuyus 2

[obasneHbl onucaHusi natyen 1-4. CopepXnmoe AOKYMEHTa HE N3MEHMIOCH.

1.0

1.0.1

BHyTpeHHWe nameHeHns, (PyHKLNOHANbHbLIX U3MEHEHWI HET.

1.0.2

HoBble BO3MOXHOCTH:

> [obaeneHa cyHKuuA String.IsValidFormat, KoTopas no3BosiSET NPOBEPUTL, ABMAETCSH N YKa3aHHas CTpoKa
KOppeKTHoOM cTpokow dhopmara printf (cTp. 76).

C eé nomoLLbI0 MOXHO NPOBEPATE KOPPEKTHOCTb CTPOK, NepefaBaeMbliX B KadecTBe onvcaHust opmara gns
dyHKU MK String. ToString.

> [obaeneHa pyHkuusi DateTime.lsLeapYear, KOTOpasi NO3BOMNAET ONPELENUTb, ABNAETCA NN YKa3aHHbIN rof
BUCOKOCHbIM (cTp. 103).

NCTOPUA N3MEHEHUN
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> [obaeneHa pyHkuus DateTime.DaysInMonth, KoTopasi NO3BONSET NOMY4YUTb KONMYECTBO AHEN B
yKa3aHHOM MecsiLie yka3aHHoro roga (ctp. 102).

McnpaBneHHble omnbKu
> ®yHkumA DateTime.AddMonths Bo3BpaLuana Hynesyto meTky Bpemenu (01.01.1601), ecnu npy cmeLleHnmn
nony4yanacb Hegonyctumas garta: 31 aHeapsa — 31 cdoeBpans.

Tenepb, €CINun B pe3yJibTaTe CMeLLEeHNA nony4vaeTca HegonyctuMmaa aaTta, BO3BpallaeTca I'IOCJ'IG,EI,HI/II?I AeHb
MOJTy4EHHOro MecsLa (C Y4ETOM BUCOKOCHOrO rofa).

> Ecnu B dyHkuuo String. ToString 6bina nepegaHa HEKOpPEKTHas CTPoKa onvcaHnsa hopmaTa, Bbl3biBanochb
VCKITIOUEHWNE 1 CKPUNT NpekpaLyan BblMOMHATHCS.

Tenepb B 3TOM CIyyaeT UCKITOYEHNE He Bbl3blBaeTCs, (OyHKLIMA BO3BPALLAET MyCTY CTPOKY .

> [lpu coBnageHnn MEH Aeknapaumin B koge ckpunta (Hanpumep, <declaration_name> : string ="42";) ¢
UMEHaMM U3 BHELLIHEMO OKPYXEHUS (UM EHa BEPXHEro YPOBHS, MMEHa BHELLIHUX CChISIOK M Mp.) npoMcxoauna
OLLINGKa KOMMUMALLUN.

Tenepb OWMOKM KOMNUNALMU HE MPOUCXOAMUT, BMECTO 3TOrO B XY pHar BblBOAUTCH NpeaynpexaeHme.

1.0.3

HoBble BO3MOXHOCTH:

> [Onsa dyHkuumn String.IndexOf u String.LastindexOf po6aBneHbl neperpy3ku, No3BonstoLLMe yKasaTb
NO3MLMI0 HaYarna noucka nogcTpoKu.

> [Onsa dyHkumm String. TolLocalizedString pobaBneHbl neperpy3ku ¢ BO3MOXHOCTbLIO YKasaHua hopmara.

Y nyuJuweHue:

> B 3KCNOHeHLUManbHoM 3anncu BELLECTBEHHOTO YMCI1a MOXHO He YKa3blBaTb 3HaK: 3anuck 6e3 3Haka 12.3e4
3KBMBarneHTHa 3anncu co 3Hakom nntoc 12.3e+4.

1.0.4

M3meHeHue:
>  ®yHKuwmm String. ToString u String. ToLocalizedString Bo3BpaLuatoT cTpoky B koguposke UTF-8 Bmecto ASCII.

N3meHeHus AOKYMeHTauuun

Pepakuusa 2

BHyTpeHHI/Ie N3MEeHEeHNA, cogepXnmoe AOKyMeHTa He USMEHUITOCb.

Pepakuus 3

BHeceHbl usmeHeHus, npoun3owlealimne B natyax 2-4.

NCTOPUA N3MEHEHUN
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